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I)I{. KHAU(!H’S I’RKKACIO 

As Ion- a^o as (ii<. oariy s(‘V(‘i.(i<‘s 1 f(>!|. (lu^ m-od of a 
(n‘a,lis,« on (’luanicul Hca-nnls, and Miou^iil, of conipilin/r 
siicli a. \v<»rk. I was (lien an assislani in (lie clH-niical 
l■l•">|■a.(ory of IIk' (lovornnu-nf A-ricuKnral I'AporitiHaif 
Slalion at Munsicr, and in my chemical work llicin met wiili 
constant (lilhciiKics on account of Ihc pnvat varialions in 
(ho ciiomicals wliich wian -radod as "((. P.” “piiriss,” ('(c 
K was my aim (o lix uniform slandards for such clic'micals 
as arc used in analylical work, sucli slandards (o dcliiu' 
<'los.-Iy (l,c <i.>.p-c(‘ of puri(y of (he chemicals and yet h. he 
pessdili* of allaJnmcnt in prac(ic<> hy (he manufacinrer. 

No( unlil ISSN, however, did my work in (his direciion 
(ake (he (aii-ihle form of a, hook, ‘'Dir I'rurjinu, <lrr ('hrmi- 
^rhni h’rmini/irn auj Hrinhritr A s(a’ond 'rcvis(‘d ami 
enlar)';fHl <‘irKion was piihlished in hSdl. In isiJC) a. (hinl 
carefully revised and s(ill furlhcr (nlarncd, wits puh- 
li'died. SiiKX' (ha(. (mi<‘ a. -ood many chan-es ha.v(> (akea 
plac(>, so dial, my hook a-ain needed revision. As I was 
I" imderldve (his work, Mr. K. M.ark, appr(‘cia,(.in/^ 
(he usehihicsM ol such ;i, work as min<', puhlislual in PK).'") 
"h;i( mip:h( he coiisiilcred i(s up-lmdaie nwision. 

1( is a. source ol pradlic.alion (o mi' (o ,se(‘ (his work (cans 
la((‘d iind pl.-iced hefoiv my collea|!:ues across (he six-i. Such 
•■han-es and addiiions as (he transla(or has made in order 
In a<lapt (h<‘ hook (o (heir parlicular nc('ds,have my approval. 

Duniisladt, Frhniin-ji, 1 !) 07 . 


i)if. KiiAiien. 



'rHAN,si;AT()irs riU':KA(nc 

Tin; .i.-Nirc <,r Aiucric.-m (•i.<>ti.ists to ri<I (Ik'HiscIvcs of llie 
an.l lof'ot inils.stoaddolinitostato- 

nK'nt.sas lo (ho oxa.d <i<‘f;nv of purily of (hoir roa,gouts or 
ho oxaH iitnd. oi (ho itupuritios, iinpolh'd (lio Auu'rioau 
< ‘'•■'“oal S,.o,ol.v. iu 1!)()2, (o on«a(o a (’o.un.ittoo <,u Ih.ritv 
-I Uoagouts. In (hop, (ihs ('on,n,i((,o<. a<lvis,al against, (,ho 
pulilioation ol a hook, hoca,oso (<, nw^ (,lioir ..wn ln,nguag(' 
until lurthor work is done and more data, oollocfod suoh 
.yvork would ho practioally only a .luplioato of (ho work of 
Krnui’h.” 

It IS ovidoid that (ho work of (ho (’onnnift.oo is Ix'ing por- 
lorniod with most paiiudaking oaro, as, a.t(h(‘ (ina'of fh<‘las(, 
fl‘'- <'<-uuui(fo<‘ was working on “porfooting a ,no(.ho<l 

tor (h(‘aooura(ocolornno(riod(>torniin)dionof (r.-ioosof iron.”* 
It is,-vi<l..n(, (oo. (ha(. if lli<'<-olloo(i(inor<l!danga.rdingo|.hor 
inm is (lursuod will. (hosain<‘ pain.slaking 
o.'iro, (ho o.aiiplolo roporf of (ho (’oniinil (('<> will nof Ik* roadv 
I"'- I"i!>H'-u(ion for sovoral years. My <>xou.so for pnxs.ad'- 
u.g (hrs (ran.':ka(ion now lio.s, (horofoiv, in (ho hop(> (hat, uidil 
the work of (ho (',,nuni(lo,‘ appoar.s, <'h<'niis(s will goni'rally 
niako aocopl.anco of (hoir puroha.sos condifion.al u[)on (,h(‘ir 

'■oming up to the .spooifioalions of purily pirscrihod hy (,his 

t rauMl’i f ion. 

'I'ho .a.ldilions nioidionod hy Dr. Krauoh. in (ho profao(' 
lio has kindly oon.sonlial (o wrilo for (his hook, a.ro limil,o.d (,o 
+ .l.minal iif ih,. ,\iucri<-im (^liciiuViil Sdcioty, Vol. X.WIIl No H 

p|» tU ntj<! (>2. ‘ . • « » 
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articles which are univcwilly uned itere titif 4f» iit*i ii? 1 h< 
so in Europe, and for whicii spcHufiratioiti ruiiiti itiiiiid 
in aut/hori( 4 ilive AuH^rienn puhtirntioUN. dlirv iiir' 

Acetic Acid 1)9.5%, At’c^fic Aciti, flydi»**’hlHiir \vt,l »»| 
a specific gravity of 1.050, Nitric Acid uith 1.4 { jiy 
Phosphoric Acid witli otn* of 1.057, Ui*'i Sulplniiic A»4d, 
2(S% Aimnouia Water, !)5^'%\lcohot, and Cilyci'iiii i»t 11 I :*5i) 
Kspecific gravity. TIu^ slight cluingcs iiltvitnrdv nccr’^-c-ir^ lu 
the text on account of tliesc adtiitions hau* hnii t-ait^fiiliv 
made. 

1’ni; d’liw^HMiMic 


TRANSLATOR’S NOTE 


For the sake of brevity, expressions throughout the book 
are sometimes used without full qualification. The follow¬ 
ing is then to be their interpretation. 

Atomic Weights, Quantitative Calulations, etc., are based 
on the table of International Atomic Weights for 1906 
in which 0 = 16. 

Specific Gravities are given at + 15°C, compared with 
water at + 4°C. 

Unweighable Residue or words to that effect apply to 
residues weighing 0.0005 gm. or less. 

Solutions of chemicals to be tested are made from 1 gm. 
diluted to 20 cc. or proportionately. 

Volumetric Determinations can of course be made with 
other solutions than the potassium hydroxide and hydro¬ 
chloric acid solutions generally selected, provided they be 
equivalent. In such substitution, however, due regard must 
be given to the suitableness of the indicator. 

Nitric Acid has a specific gravity of 1.153. 

Hydrochloric Acid, one of 1.124. 

Ammonia Water, that of 0.96. 

The Marsh Apparatus should be set up with a 200 cc. 
generating flask. 

The tests presuppose the use of Jena or some equally re¬ 
sistant Glassware. 
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ACETONE 

(CH 3 )iiCO. Mol. Wt. 58.04. 

A clear, colorless liquid, boiling at 56 to 57® C., with a 
specific gravity of 0.797. 

TESTS OF PURITY 

Residue on Evaporation. — 25 cc. of acetone on evaporation 
should leave no weighable residue. 

Acids. — Acetone should not redden blue litmus paper. 

Solubility in Water. — Acetone should be miscible with an 
equal volume of water, yielding a clear liquid. 

Aldehydes. — On heating 10 cc. of acetone with 5 cc. of 
ammoniacal silver nitrate solution for fifteen minutes on a 
steam-bath, the mixture must not acquire a brown color. 

Substances Oxidizable by Permanganate. — On adding one 
(drop of a 1:1000 solution of potassium permanganate to 
10 cc. of acetone, and maintaining a temperature of 15° C., 
the pink color should not be entirely discharged within fifteen 
minutes. 

Water. — On mixing equal volumes of acetone and petro¬ 
leum benzin (boiling-point 40° to 70° C.), two layers should 
not be formed. 

Note. — Regarding the quantitative determination of acetone, see 
G. Lunge, Chem.-tech. Untersuch.-Meth., 4 ed., 3, 653 (1900). G. Kra¬ 
mer, Ber., 13, 1000 (1880); J. Chem. Soc., 38, 826 (1880). J. Messinger, 
Ber., 21, 3366 (1888); J. Chem. Soc., 66, 313 (1889). H. Strache, Mo- 
natsh. Chem., 12, 524 (1891) [or Ztschr. anal. Chem., 31, 573 (1892)]; 
J. Chem. Soc., 62, 546 (1892). F. Robineau and G. RoUin, Ztschr. anal. 
Chem., 33, 87 (1894); J. Chem. Soc., 64, II, 556 (1893). 
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ACID ACETIC 

HC2H3O2. Mol. Wt. 60.03. 

I 

ACID ACETIC, 99 . 5 % 

A clear, colorless liquid, with a strong odor; miscible in all 
proportions with water or alcohol, and containing at least 
99.5 per cent of HC 2 H 3 O 2 . Specific gravity about 1.048 at 
25° C. At about + 15.65° C. it solidifies. 

TESTS OF PURITY 

Non-volatile Matter. —10 cc. of acetic acid should leave 
no weighable residue on evaporation. 

Hydrochloric Acid. — 5 cc. of acetic acid diluted with 50 cc. 
of water should afford no turbidity on the addition of 5 cc. of 
nitric acid followed by silver nitrate solution. 

Sulphuric Acid. — On boiling a mixture of 10 cc. of acetic 
acid and 150 cc. of water, and then adding barium chloride 
solution, no precipitate of barium sulphate should form on 
standing twelve hours. 

Heavy Metals and Earths. — 

(a) A mixture of 20 cc. of acetic acid and 100 cc. of water 

should not be affected by passing through it a current 
of hydrogen sulphide gas. 

(b) On diluting 10 cc. of acetic acid with 100 cc. of water 

and adding an excess of ammonia water, no green 
color should be developed on the addition of am¬ 
monium sulphide solution; nor should a turbidity 
or precipitate form on adding ammonium oxalate 
solution. 

Formic and Sulphurous Acids. — 2 cc. of the acid are 
supersaturated with 8 to 10 cc. of ammonia water and a 
little silver nitrate solution added. No dark deposit should 
occur on boiling two minutes. 
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Substances Reducing Permanganate. — 2 cc. of the acid 
diluted with 10 c(!. of water, and 0.1 cc. of decinorinal 
.solution of potasHiuin permanganate adde<l. The pink 
e.olor .should not he (uitii'ely changed to l>rown within two 
houns. 

Other Empyreumatic Bodies. — No smoky odor .should be 
noticeahh^ upon making 10 cc. of the ackl alkaline with solu¬ 
tion of pota.ssium hydroxide. 

Quantitative Determinations. — Dilute 10 gm. of acetic acid 
witli HuHici(mt water to make 100 cc. Titrate 10 cc. of this 
solution with normal ])otas.sium hydroxide solution, using 
phenolphthaloiu as the indicator. 

1 cc. of normal KOII = 0.00003 gm. log. 77S37. 

Tlui acc'tic. ac.id conhuit may also b(! ascertaimul from the 
spc'cific. gravity, if (hui not(^ be takem of the fact that the 
spc'cific gravitic's above 1.05.53 represcait in each case two 
licpiids of (Uderent acetic acid content.* 

n 

ACID ACETIC, GLACIAL, 96 % 

A chair, colorle.sH li<iuid with a pungent odor, solidifying 
at about + 10° (1; Hi«'.cific gravity l.Oti-l, and tailing point 
117 to 118° C. It contains at least 9(5 per cent of IlCalljOa. 

Tl'Kl'iS OF IMTUITY 

1'his acid should respond to the tests for non-volatile 
matt(ir, hydrochloric acid, sulphuric acid, Iwaivy metals, and 
<pian(itativ(‘ d('.t(‘rmination.s, as de.scribed under Acid Acetic 
99.5 per emit. Its strength, however, is leas. The following 
test also applies. 

Substances Reducing Permanganate. — On adding 0.3 cc. 

* OomparoG. Lungo, Chom.-t.cch. (Tntorsuch.-Mcth., 4 od., 3, 681 (1900). 
Also U. S. Pharmaoopcoia, VIIl, p. 010 (1906). 
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of decinormal potassium permanganate solution to a mixture 
of 5 cc. of acetic acid with 15 cc. of water, the red color 
should not disappear within fifteen minutes. 

III 

ACID ACETIC, 90% 

A colorless liquid having a specific gravity 1.071 and 
containing at least 90 per cent of HC 2 H 3 O 2 . 

TESTS OF PURITY 

The tests to be made are those given under Acid Acetic, 
Glacial, 96 per cent, observing the conditions there described. 

IV 

ACID ACETIC, 36% 

A clear, colorless liquid, specific gravity about 1.048, and 
containing about 36 per cent of HC 2 H 3 O 2 . 

TESTS OF PURITY 

The tests of purity and details of execution are the same 
as those given under Acid Acetic, Glacial, 96 per cent. But 
instead of 10 gm. (or cc.) of 96 per cent, use 25 gm. (or cc.) 
of the 36 per cent acid. 


V 

ACID ACETIC, DILUTED, 30% 

A colorless liquid having the specific gravity 1.041. The 
liquid contains about 30 per cent of HC 2 H 3 O 2 . 

TESTS OP PURITY 

The tests to be made are those given under Acid Acetic,’ 
Glacial, 96 per cent, observing the conditions there described. 
But instead of 10 gm. of the 96 per cent, use 30 gm. of the 
30 per cent. 
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(ACID) ACETIC ANHYDRIDE 

((!11„-C())a(). Mol. Wt. 102.05. 

A (Htlork^HK U(nu(l oC {)uiigent odor, boiling at 137° C. 
kS]KHu(ic. gravity l.OS. 

On pouring awdic anhydride into water, it does not at 
first, mi.x wi(.h tin; latter, but sinks to the bottom of the 
vessel. (Gradually, however, it dissolves, forming acetic acid. 

TIOHTS OP PURITY 

Hydrochloric Acid. — 1 cc. of acetic anhydride diluted with 
50 c-c. of water, and acidulated with 5 cc. of nitric acid, should 
give no rcniction witli silver nitrate solution. 

Non-volatile Matter. —10 cc. of acetic anhydride should 
l(iave no wcnghable residue on evaporation. 

Quantitative Determination. — Dissolve 10 gm. of acetic 
anhy(lI•id(^ in water and dilute to 100 cc. Titrate 10 cc. of 
tliis solution witli normal potassiufn hydroxide solution, using 
plumolphthalein as indicator. It should reiiuirc at least 
10.3 cc. of the normal potassium hydroxide solution to 
dev(ilop the pink color. 

1 cc.. of normal KOTf := 0.051025 gm. of (CIT5'C0)20, log. 
70777. 

(ACID) BORIC ANHYDRIDE 

(Boron Trioxidic; Boric Acid, Fused) 

HaOa. Mol. wt,. 70.0. 

Brittle, vitreous, hygroscopic lumps used in silicate analy¬ 
sis, ac,c,ording to .lannascli.* 

TKSTS OF PURITY 

Silica, Alkalies, etc. — Add 50 cc. of methyl alcohol-hydro- 

* Hejiirencm : Jannasch and O. Hoidenreich, Ztachr. anorgan. Chem., 
12, 211 (1896) [or ZtHchr. anal. Chein., 36, 382 (1897)]; J. Chain. Soc., 
70, II, m (1896). 
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cliloi’ic ^ to •> fijni. oi (lu* horio jiuliNtliido in ii 

woigliod platinum disii, s(ir with a plntimuu wirn until com 
plctcly disHolvnd, and (‘vaporatc the liijuii! ovm a niuhII llanie, 
the platinum di.sh heiiifi; placed on wire puize. It a reMidue 
remains, it is tr(‘a.(ed aiu'W with 25 ce. ot the imhhyl nle<ihol 
hydrochloric, acid, th(‘ li(iuid <'Vapornli‘d, and the dish niid 
contemts gently ignited. There must remain no weighahle 
residue. 

ACID CARMINICt 

Purple-brown, amoiphous itiasses. alhirding a, dark red 
powder on trituration. ('arniini<’ acid is ea.sily soluble in 
water and in alcohol, hut is insoluhle in benzeiu* and chloiat- 
form. It has no constant melting-poiJit. 

TKSTS Of IM'UITY 

Solubility.. 1 gm. of cnnnitiic acid dissolves eomplef<’ly 

in 2 ee. of wad-er. 'I’ln' addition of 20 ce. of 00 per <’ent- 
alcohol to this solution should cau.se no a[ipreciable precipi* 
tation. 

The niothyl alotihoMiytlrophlorH’ nciil m hy .oiiUtmfing |iuris 

auhydrouH methyl alpohol, kt^epinp: the teiujienitiire Itiw, with f 
dried hydroehUine aeid gun. i>n Htumling fur wuni^ time, liewever, this 
inothyl alcohohhydreehlerie neiil hmen it i eriginiU et!eeth‘ene«. 

He[eremrH : 10. Sehunek luid L, Mitrelilewnki, Her , i7, (tHilfl; 
J. vSoe., 68, I, (»7 (IHU5). t\ Lielii'rmiyiti met II. Vteiwmrkeh 

,Bor., 30, OSH (1H97); J. C^heui. See., 1% I. 211'i Her., 30, I7:il 

(1897); J. Chmu See., 73, I, mil) (IH97K C. Hielwiimtiii, I*, flormg. iiiid 
F. Wiedemann, Her., 33, M9 (HKMH; J. Fhein. Hue., 71. I, 2m fHilMli. 
J. Landau, Her., 33, 2Ui) (1900); J. Vhmn. See., 71, I, 1101 UIICMIi 
Liehermann and J. tjandau, Her., 34, 21521 (HlOri; J. (’hem. Hue,, 10, I* 
545 (1901). C, Idehermann anil S. Hinrtenhinim, Her., Si, 2910 (I902I; 
J. Chem. Soe., 83, 1, 787 (1902). 

Regarding the use ef eanntnie Iteid m a reagimf «ee T. J. Hngtdmimw 
and N. J. WaHmlieff, Pharm. (lentrhh, 40, 120 (1899); tO. Merek, Aiinuiil 

Report (on year 1898). 
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If the carminic acid is intended to be used as an indicator 
in acidimetry, it must first be tested as to its sensitiveness, 
as follows: 

Dissolve 1 gm. of the catminic acid in 100 cc. of water 
and add one drop of this solution to a solution of 5 gm. of 
ammonium chloride in 50 cc. of water. The addition to this 
latter solution of one drop of decinormal potassium hydroxide 
solution should eause a change in color from yellowish-red 
to violet-red. 


ACID CITRIC 

CaHsOz + H 2 O. Mol. Wt. 210.08. 

Colorless, odorless, rhombic prisms, efflorescing superficially 
in warm air. 

Citric acid is soluble in 0.75 part of cold and in 0.5 part of 
boiling water; in 1 part of 85 per cent alcohol, and in 50 
parts of ether. ^ 

TESTS OF PURITY 

Oxalic and Tartaric * Acids. — On dissolving 1 gm. of citric 
acid in 2 cc. of water, and adding 10 drops of a 1:2 potas¬ 
sium acetate solution and 5 cc. of alcohol 85 per cent, no 
turbidity should be produced, nor should a crystalline deposit 
form within two hours. 

Tartaric Acid and Sugar. — 1 gm. of citric acid and 10 cc. 
of sulphuric acid are ground together in a porcelain mortar 
previously rinsed with sulphuric acid. When this mixture 
is then heated in a test tube for an hour in a boiling water- 
bath it acquires at most a slight yellow color, but no brown 
color should develop. 

Sulphuric Acid. — 20 cc. of the 1:10 aqueous solution must 

* Regarding the detection of tartaric acid in citric acid see Merck’s 
Reagentien-Verzeichnis (1903), p. 170; A. I. Cohn, Tests and Reagents 
(1903), pp. 40, 51, 242. 
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not be rendered turbid by the addition of barium chloric 
solution. 

Calcium. — 20 cc. of the 1:10 aqueous solution must 
be rendered turbid by the addition of ammonium 
solution. 

Lead,* — A solution of 5 gm. of citric acid in 10 ce- 
water, to which 12 cc. of ammonia water are added, sh-OXil^ ^ 
not acquire a dark color upon adding freshly made, satur£tt-<^< 1 
hydrogen sulphide water. 

Non-volatile Matter. — 1 gm. of citric acid must leave ^ ^ ^ 
weighable residue on ignition. 

Quantitative Determination. — On dissolving 1 gm. of 
acid in 30 cc. of water and titrating with normal potassii 1 11 1 
hydroxide solution, using phenolphthalein as indicator, not' 
less than 14.2 cc. of the alkali solution should be required t^o 
develop the pink color. 

1 cc. of normal KOH == 0.07002 gm. of C^HgOy + 
log. 84522. 

ACID GALLIC 

C6H2(0H)3 • (COOH) + HoO. Mol. Wt. 188.06. 

Colorless or slightly yellowish needles or prisms, wliic*.!!. 
melt and slowly decompose at 220° C. Gallic acid dissolvc^H 
in 130 parts of cold w^ter, in 3 parts of boiling water, in 
5 parts of 95 per cent alcohol, and in about 40 parts of etlror- 

TESTS OF PURITY 

Solubility in Water. — 1 gm. of gallic acid must dissolves 
completely in 20 cc. of water on heating. The solution rrxTiR t} 
be colorless or only faintly yellowish. 

Water Content. — On drying 1 gm. of gallic acid at lOO^ O. 

* Regarding the examination of citric acid for lead compounds 
M. Bucket, Ztschr. anal. Chem. 32, 465 (1893); J. Chem. Soc., 64, iX, 
557 (1893). 
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to constant weight, it should not lose more than 0.1 gm. in 
weight. 

Sulphuric Acid. — On adding 1 cc. of hydrochloric acid 
and some barium chloride solution to a 1:50 aqueous solu¬ 
tion of gallic acid, a precipitate of barium sulphate must not 
form within an hour. 

Inorganic Matter. — 1 gm. of gallic acid must leave no 
weighable residue on ignition, 

ACID HYDRIODIC 

HI. Mol. Wt. 127.97. 

I 

ACID HYDRIODIC, SP. GR. 1.5 

A clear, colorless liquid which, on exposure to light and 
air, rapidly becomes yellow to brown, due to the separation 
of iodine. Specific gravity 1.5. The liquid contains about 
43 per cent of HI. 

TESTS OF PURITY 

Hon-volatile Matter. — 5 gm. of hydriodic acid should leave 
no weighable residue on evaporation. 

Sulphuric Acid. — On diluting 5 gm. of hydriodic acid with 
50 cc. of water and adding barium chloride solution, no 
barium sulphate should precipitate on standing twelve 
hours. 

Heavy Metals and Earths. — On diluting 10 gm. of hydriodic 
acid with 100 cc. of water and passing hydrogen sulphide gas 
into a portion of the solution, no colored precipitate should 
form; and, after adding an excess of ammonia water to 
another portion of the solution, neither ammonium sulphide 
nor ammonium oxalate solution should cause a visible 
change. 





10 


CHEMICAL REAGENTS 


Hydrochloric and Hydrobromic Acids. — Dilute 1 gm. of 
hydriodic acid with 20 cc. of water, add an excess of silver 
nitrate solution followed by 30 cc. of ammonia water, shake 
well, and filter. On acidulating the filtrate with nitric acid, 
only a slight turbidity may develop, never a precipitate.* 

Quantitative Determination. — Dilute 5 gm. of hydriodic 
acid with 50 cc. of water and titrate with normal potassium 
hydroxide solution, using methyl orange as indicator. At 
least 17 cc. of the normal alkali solution must be required to 
effect the change in color. 

1 cc. of normal KOH = 0.12797 gm. of HI, log. 10710. 

II 

ACID HYDRIODIC, SP. GR. 1.70 

A yellow or browmish liquid of specific gravity 1.70. 
The acid contains about 57 per cent of HI and is used for 
methoxyl determination, according to Zeisel. 

TESTS OF PURITY 

Tests for non-volatile impurities and sulphuric acid are 
made, observing the conditions given above. In titrating 
this acid, phenolphthalein is used as the indicator. 

ACID HYDROBROMIC 

HBr. MoLWt. 80.96. 

A clear, colorless, or faintly yellowish liquid, of specific 
gravity 1.38. It contains about 40 per cent of HBr. 

TESTS OF PURITY 

Non-volatile Matter. —10 gm. of hydrobromic acid on 

* A slight turbidity is permitted, because silver iodide is not absolutely 
insoluble in ammonia water. 
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ovaporalion on the water-bath should leave no weighable 
residue. 

Sulphuric Acid. — On diluting 5 gm. of hydrobrornic acid 
with 50 cc. of water and adding baTiuin chloride solution, a 
))r(H-.ipitatc of barium sulphate should not form on standing 
twcilve hours. 

Heavy Metals. — 

(ffl) Dilute 10 gm. of hydrobrornic acid with 10 cc. of 
water and overlay with hydrogen sulphide water; 
neither a coloration nor a yellow ring should foi-m 
at the contact-surfaces of the two liciuids on standing 
one hour. 

Q)) Dilute 20 cc. of hydrobrornic acid with 20 cc. of water, 
and add 50 cc. of ammonia water, followed by a 
few drops of ammonium sulphide and ammonium 
oxalat(^ solutions; on standing two hours neither a 
brown coloi'ation nor a prec.ipitatci should api)car. 

(c) Boil 5 gm. of hydrobrornic acid with 25 cc. of water 
and 2 di'0])s of nitric acid. No reddish color should 
oc.cur on the addition of pbtassium sulphocyanate 
solution. 

Hydrochloric Acid. — 2 or 3 drops of hydrobrornic acid 
al•(^ diluted with 4 c,c. of water, and then mi.xed with 15 cc. 
of dcHunorttial silver nitrate solution. To this mi.xture add 
() w.. of ammonium carbonate solution (1 part of ammonixim 
(larbonah*, 1 ])art of ammonia water, and 5 parts of water), 
shake for five minutes, and filter. The filtrate acidulated 
with nitric acid may (exhibit at most a faint turbidity. 

Hydriodic Acid. — To a mixture of 5 drops of hydrobrornic 
a(id, 5 c,c. of water, and 10 cc. of ammonia water, add one 
droj) of silver nitrate solution. The mixture after being 
shaken must remain clear, or at most may develop a turbidity 
insufficient to destroy entirely its transparency. 


12 


CllKMK'Al. UE.UlF.Srs 


Boaides ( iihovt* (csl for liyiiritxlic ncid, I ho rollowiiu'; 
may ttlao 1><‘■ 

On addinf' 1 <lr(»]i of ferric chloride aohilion lo o cc. of 
hydrohromic' acid, and shakins!; with 5 <■(•. of cldoroform, tlie 
latter .should not acnuire a violet color. 

Phosphorous and Phosphoric Acid.s. Heat I pjii. of hydro> 
bromic, acid with I cc. of nitric achl to hoiliiiK, allow to cool, 
and tlam add •! cc. of ammonia watca- followed by I drop of 
map;ne.siuni sulphate solution. N<i pns-ipilate should form 
even on siandinpi two hours. 

Quantitative Determination. Dilute f) {.pii, of hydrobroiulc 
acid with bO cc. of water, and titrate with norimil pota-wuin 
hydroxide .solution, u.sinp: methyl oninpi* as iudic.'itor, .\t 
lea.st 2d.r) ee. of Ha* normal alkali .solution should be requinal 
to effect tlie cha,nj;(“ in <-olor. 

I cc. of normal KOH O.OStl'.Mi fpu. of 11 Hr, lof!;. 

ACID HYDROCHLORIC 
net. Mol. \vi. .'iis 1.-.. 

I 

ACID HYDROCHLORIC. SP. OR. x.ii) 

(KrMtNai llvmnt('Ui.oiui' .Xcio) 

A clear, colorless liipiid, fumin;; in the air, and of .spi-eific 
gravity 1.11). 'Pin' litpihl contains about ;!7 per cetit of iU’l. 

't'KS'm OF fflttTV 

Sulphuric Acid. l')vaporat(' KM) gm. of hydroclilorie acid 
in a platinum dish to about H (•<■,, dilute the re.sidue with 
water, and add barium chloi’i<h' .solution. No [irecipitatt' o| 
barium sulphate' should form on standing twelve hours, 

Non-volatile Matter. 20 gm. of hydrochloric acid, when 
evaiK)rate<l in a platinum dish on Hk* wub'i'-liath, nutst leave 
no weighabh^ n'sidui'. 
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Chlorine.* — Dilute 5 gm. of hydrochloric acid with 50 cc. 
of water and add zinc iodide-starch solution. The liquid 
must not develop a blue color within ten minutes. 

Sulphurous Acid. — 50 cc. of water are colored blue by the 
addition of 1 drop of decinormal iodine solution and a few 
drops of starch solution. Then add a mixture containing 
5 gm. of the hydrochloric acid to be tested and 50 cc. of 
water. The liquid must not be decolorized after being 
shaken. 

Heavy Metals. — 

(a) Dilute 20 gm. of hydrochloric acid with 200 cc. of 
water^ warm the liquid to about 70^^ C., and pass 
into it hydrogen sulphide gas for twenty minutes. 
No precipitate should form within two hours. 

(&) Dilute 20 gm. of hydrochloric acid with 200 cc. of 
water^ and add 50 cc. of ammonia water, followed 
by a few drops of ammonium sulphide solution. 
The mixture must not acquire a dark color, nor 
should a precipitate form. 

(c) Boil 5 gm. of hydrochloric acid with 20 cc. of water 
and 2 drops of nitric acid. After cooling, a reddish 
color should not occur on the addition of potassium 
sulphocyanate solution. 

Calcium. — On diluting 20 cc. of hydrochloric acid with 
20 cc. of water and adding 50 cc. of ammonia water, followed 
by a few cc. of ammonium oxalate solution, no precipitate 
should form on standing two hours. 

Arsenic.—Add 0.1 gm. of potassium chlorate to 200 gm. 
of hydrochloric acid, and evaporate on the water-bath. A 
Marsh apparatus is started, using 20 gm. of arsenic-free, 
granulated zinc and dilute (1:5) sulphuric acid; then the 

* Regarding the testing for chlorine, see also Kupfferschlager, Bull. 
Soc. chim. Paris, (3), 2, 134 (1889) [Ztschr. anal. Chem., 31, 201 (1892)]; 
J^Chem. Soc., 58, 289 (1890). 
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residue from the abovc^ <‘VHpornth»n is wnshcMl intt) flu* g(*n- 
erating flask of th<‘ apparatus hy the aul of dilutt* sulphurie 
acid. AfUa* tlu* apparatus lias htnai in action for one hour, 
there may Ih‘ at. most a very slight (h‘pt»sit. in the reductitm 
tul)e, but no disliiudly visiblt* nrstaiic mimir. 

Quantitative Determination. 1 'lu^ str<*ngth of the acid 
may b(^ most simply nscca’taiiuHl from the spta^ific* gravity,* 

On diluting d gm. of hydrochloric acid witli fit) c*c, of \vntt‘r, 
and titrating with normal potassium hydruxid<» solution, 
using nudhyl orange* as indi<’ator, not less than dO.o <*<•. of 
tlie normal alkali should b(‘ napiircd to ('fleet the (‘olor <'hang(\ 
1 cc. of normal KOI! O.OdbldS gm. of il('l, log, otilTlI. 

II 

ACID HYDROCHLORIC, SP. GR. 1.04 
(I)innT|.:o HvnuoonnoHie At’in) 

A dear, eoloiiess licjuid. of sp('(‘ilie gravity 1.121, and 
containing 25 pea* (a'lit of 11(1, 

ia-;sTs OK inuuTv 

The t(‘sts to h<‘ made* are (hosi* givcm undi'r lunning liy 
drochloric Acid. But, instcaid of using H) gm. of fuming 
acid, use 15 gm. of tlu* add of sp, gr. 1.I2I. 

Quantitative Determination. Dilute* 5 gm. of the add 
with 50 ec. of water, and titrati* with norma! potasHium 
hydroxides solution, using mdhyl orange as indicaator. At 
least 34.d cc. of tlie normal alkali should Ih‘ naiuirt'd for 
neutralimtion. 

Soo the table by Lunge and Marchhnvnki, in Lungin« (’hem. fcc'hn. 
UntorHiich.-Meth., 5e(l.. X, 4H) U. S. 11mrnmcn|Keia, VMI, p, 012 

(1905). Compare J. Hoe. Chein. Ind.. 7H9 (1905). 
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III 

ACID HYDROCHLORIC, SP. GR. 1.050 

A clear, colorless liquid, of specific gravity about 1.050, 
and containing about 10 per cent of HCl. 

TESTS OF PURITY 

The tests to be made are those given under Fuming Hy¬ 
drochloric Acid. But, instead of using 10 gm. of the fuming 
acid, use 35 gm. of the 10 per cent acid. 

ACID HYDROFLUORIC 

HF. Mol. Wt, 20. 

A colorless, or almost colorless, liquid, containing 38 to 40 
per cent of HF. It fumes in the air. 

TESTS OF PURITY 

In these tests use platinum containers as much as possible. 

Non-volatile Matter. — 20 gm. of hydrofluoric acid evapo¬ 
rated in a platinum dish, and gently ignited, should leave a 
residue weighing not more than 0.001 gm. 

Sulphuric Acid. — Evaporate 2 gm. of hydrofluoric acid in 
a platinum dish on the water-bath, take up the residue with 
10 cc. of water, and to this solution add a few drops of nitric 
acid and some barium nitrate solution. An immediate tur¬ 
bidity must not occur; and even after some time the liquid 
should exhibit, at most, a slight opalescence. 

Calcium. — Dilute 5 gm. of hydrofluoric acid with 50 cc. of 
water and add ammonia water in excess, followed by ammo¬ 
nium oxalate solution. An immediate turbidity should not 
occur. 

Magnesium. — Dilute 5 gm. of hydrofluoric acid with 50 cc. 
of water, and add ammonia water until the liquid has an 
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alkaline reaction; on now adding ammonium phosphate solu¬ 
tion, no precipitate should form on standing three hours. 

Heavy Metals. — 

(а) Dilute 10 gm. of hydrofluoric acid with 40 cc. of water, 

warm the liquid, and saturate with hydrogen sul¬ 
phide gas. Neither a yellow nor a dark-colored 
precipitate should form. 

(б) Dilute 5 gm. of hydrofluoric acid with 50 cc. of water, 

make the solution alkaline with ammonia water, 
and add ammonium sulphide solution. A green 
coloration must not develop, nor should a precipitate 
form. 

Hydrochloric Acid. — Dilute 2 gm. of hydrofluoric acid 
with 50 cc. of water and add a few, drops of nitric acid and 
silver nitrate solution. The liquid may exhibit, at most, a 
faint opalescence. 

Hydrosilicofluoric Acid. — On diluting 5 gm. of hydrofluoric 
acid with 20 cc. of water and adding 2 cc. of a cold, saturated 
potassium chloride solution, the further addition of 40 cc. of 
85 per cent alcohol should cause no turbidity or precipitate. 

Quantitative Determination. — Dilute 2 gm. of hydrofluoric 
acid with 50 cc. of water and titrate with normal potassium 
hydroxide solution, using phenolphthalein as indicator. 

1 cc. of normal KOH = 0.020 gm. of HF, log. 30103. 

Note. — Regarding the titration of hydrofluoric acid, see Katz, Chem. 
Ztg., 28, 356, 387 (1904); J. Chem. Soc., 86, II, 442 (1904). 

ACID HYDROSILICOFLUORIC 

(Fluosilicic or Silicofluoric Acid) 

H 2 SiFo. Mol. Wt. 144.41. 

A clear, colorless liquid having a specific gravity of about 
1.06. This specific gravity corresponds to a content of 7.5 
per cent of H2SiFQ. 
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TESTS OF PURITY 

Rfon-volatile Matter. — 5 gm. of hydrosilicofluoric acid evap¬ 
orated in a platinum dish should leave no weighable residue. 

Heavy Metals. — Dilute 5 gm. of hydrosilicofluoric acid 
with 10 cc. of water, add a few drops of hydrochloric acid 
and 10 cc. of hydrogen sulphide water. No visible change 
should take place. 

Sulphuric Acid. — On diluting 5 gm. of hydrosilicofluoric 
acid with 10 cc. of water and adding a solution of barium-free 
strontium nitrate, no precipitate should form, even on stand¬ 
ing twelve hours. 

Note. — Regarding the determination of hydrosilicofluoric acid, see 
Katz, Chem. Ztg., 28, 356, 387 (1904); J. Chem. Soc., 86 , II, 442 (1904). 

ACID IODIC 

HIO 3 . Mol. Wt. 175.97. 

Colorless, rhombic crystals, or white, crystalline powder, 
easily soluble (1:1) in water, but difficultly soluble in alcohol. 
The aqueous solution first reddens blue litmus paper and 
then bleaches it. 

TESTS OF PURITY 

Non-volatile Matter. — On heating 2 gm. of iodic acid no 
weighable residue should remain. 

Solubility. — 1 gm. of iodic acid should dissolve completely 
in 1 cc. of water, and yield a colorless solution. 

Quantitative Determination. — Dissolve 1 gm. of iodic acid 
in water and dilute to 100 cc. Dilute 10 cc. of this solution 
with 50 cc. of water, and add 2 gm. of potassium iodide and 
5 cc. of dilute sulphuric acid. Titrate the liberated iodine 
with decinormal sodium thiosulphate solution, using starch 
solution as indicator. 

1 cc. of decinormal Na2S203 = 0.002933 gm. of HIO3, log. 
46731. 
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(ACID) IODIC ANHYDRIDE 

(loDINK PkNTOXIDK) 

LOji. Mol. W'l. 

A white, crystfilline powder, soluhlc' in wnler with the 
formation of the hydrated acid, Inil in.snlutile in alwo- 

lute alcohol, ether, and carbon disulphide. 


TKSTS OK PUHITV 

The tests to be made an' tho.se /jjiven inider Indie .\eid. 

1 cc. of deciiiormal NajSd),, ().()(127828.’! gni. of 1,(1., 
log. 4448. 

ACID MOLYBDIC 

IhMoO.,. Mol. \Vt. Ki'.'Ol. 

A white or slightly yellowish pctwder, eontaitiing about 
85 per cent of MoO.,. 

TESTS OK PITOTV 

Solubility in Ammonia Water; Heavy Metala, 2 gin, of 
molybdic acid .should eoinplefely di.ssolvi' in a mixture of 
10 cc. of water and 5 ee. of anunonia. water {.sp, gr. II.fil l, 
yielding a clear solution. On the addition of hydrogen 
sulphide water to tlihs Ihiuid it aeijuin's a .sligiii vclhav color, 
a green color or a precipitate .should not, tiow<>ver, d.-velop. ' 
Phosphoric Acid. Quantitative Determination. A.s de 
tailed under (Acid) Molybdic. Anhydride, bt'low. 


(ACID) MOLYBDIC ANHYDRIDE 

(Molyiidk; A(!H), itlOf’;,) 

MoO,. Mol, Wt. |.|.t, 

■xhibiting a faintly 
oxidt'.s of inolyhle. 
0 per cent of Mot)„, 


A shghtly yellowish powdiu-, ofl,(>n e 
bluish tint, due to the pro.Honeo of other 
num. The preparation contain.s about. 10 
and IS free from ammonia and tuf,ric acid 
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TESTS OF PURITY 

Alkalies. — On heating 1 gm. of molybdic anhydride in a 
test tube, the particles adhering to the heated portion begin 
to fuse at a red heat, while at the upper, cooler portion of 
the tube a crystalline formation of sublimed anhydride may 
be observed. If the molybdic anhydride is contaminated 
with salts of the alkalies, the whole melts to a dark-colored 
mass. In such case the melting-point is low. 

Ammonium Salts. — On boiling 1 gm. of molybdic anhy¬ 
dride with sodium hydroxide solution, there must be no 
liberation of ammonia (to be ascertained by means of moist¬ 
ened htmus paper). 

Solubility in Ammonia Water; Heavy Metals. — 2 gm. of 
molybdic anhydride, when gently heated with a mixture of 
10 cc. of water and 5 cc. of ammonia water (sp. gr. 0.91), 
should entirely dissolve, yielding a clear solution. The solu¬ 
tion acquires a slight yellow color on adding hydrogen sulphide 
water. This color must not change within ten minutes nor 
should a precipitate form. 

Phosphoric Acid. — Dissolve 10 gm. of molybdic anhydride 
in 25 cc. of water and 15 cc. of ammonia water (sp. gr. 0.91). 
The solution, mixed with 150 cc. of nitric acid, and allowed 
to stand for two hours at a temperature of about 40° C., 
must not contain a yellow precipitate. 

Nitric Acid. — Shake 1 gm. of molybdic anhydride with 
10 cc. of water, and add a small crystal of sodium chloride, 
followed by one drop of a 1:1000 solution of indigo; the blue 
color of the solution must not disappear on adding 10 cc. of 
concentrated sulphuric acid. 

Quantitative Determination. — Dissolve 0.5 gm. of molybdic 
anhydride in a mixture of 50 cc. of water and 1 cc. of am¬ 
monia water (sp. gr. 0.91), with the aid of a gentle heat. 
Acidulate the solution with 5 cc. of acetic acid (sp. gr. 1.041), 
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dilute with 200 cc. of water, heat to boiling, then add a 
solution of 1.5 gm. crystallized lead acetate in 20 cc. of 
water. Boil for several minutes with constant stirring, 
whereby the precipitate, at first milky, is rendered granular 
and easy to filter. Collect the precipitate on a filter, pre¬ 
viously dried at 100*^ C. and weighed, and wash it with boiling 
water until the washings cease to afford a reaction with 
hydrogen sulphide water. Dry the precipitate to constant 
weight at 100° C. and then ignite a portion of it. The ignited 
residue has the composition PbMo 04 . 

PbMo 04 X 0.39247 = M 0 O 3 , log. 59380. 

ACID NAPHTHYLAMINESULPHOmC 

(Alphanaphthtlaminesulphonic Acid; Naphthionic 
Acid) 

CioH 6(NH2)(S03H)1 : 4 + iHoO. Mol. Wt. 232.18. 

A white powder, or small, lustrous, colorless needles (when 
crystallized from hot water), which carbonize but do not 
melt on being heated. Naphthylaminesulphonic acid is 
soluble in about 4000 parts of cold water, more readily in 
hot water, scarcely soluble in alcohol, and insoluble in ether. 
The solution in ammonia water exhibits a violet fluorescence. 

Note. — Regarding the use of naphthylaminesulphonic acid for the 
detection and colorimetric determination of small quantities of nitrous 
acid, see E. Riegler, Ztschr. anal. Chem., 35, 677 (1896) [or Merck’s Rea- 
gentien-Verzeichnis (1903), p. 120]; J. Chem. Soc., 72, II, 230 (1897). 
E. Riegler, Ztschr. anal Chem., 36, 306 (1897); J. Chem. Soc., 72, II, 
385 (1897). 

ACID NITRIC 

HNO3. Mol. Wt. 63.04. 

I 

ACID NITRIC, SP. GR. 1.40 

A clear, colorless liquid, specific gravity 1.40 to 1.42, and 
containing about 68 per cent by weight of HNO 3 . 
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TESTS OF PURITY 

Non-volatile Matter. — 4 cc. of nitric acid on evaporation 
should leave no weighable residue. 

Sulphuric Acid. — Dilute 4 cc. of nitric acid with 90 cc. of 
water, and add barium chloride solution. No precipitate of 
barium sulphate should form on standing twelve hours. 

Hydrogen-Halogen Acids.—4 cc. of nitric acid diluted with 
90 cc. of water must not appear changed on the addition of 
silver nitrate solution. 

Heavy Metals, and Earths. — Dilute 8 cc. of nitric acid 
with 80 cc. of water, and render slightly alkaline with am¬ 
monia water. On adding a few drops of ammonium sul¬ 
phide and ammonium oxalate solutions, neither a dark 
color nor a turbidity should result. 

Iodic Acid and Iodine. — On diluting 2 cc. of nitric acid 
with 10 cc. of water, adding a small piece of metallic zinc, 
and shaking with a small quantity of chloroform, the chloro¬ 
form should not be colored violet. 

Quantitative Determination. — Dilute 2 gm. of nitric acid 
with 50 cc. of water and titrate with normal potassium 
hydroxide solution, using methyl orange as indicator. 

1 cc. of normal KOH = 0.06304 gm. of HNOg, log. 79962. 

II 

ACID NITRIC, SP. GR. 1.30 

A clear, colorless liquid, of specific gravity 1.30, and con¬ 
taining about 47 per cent of HNO 3 . 

TESTS OF PURITY 

The tests to be made are those given under Acid Nitric sp. 
gr. 1.40, observing the conditions there described. But in¬ 
stead of 4 cc. of the acid sp. gr. 1.40, 7.5 cc. of the acid 
sp. gr. 1.30 are to be used. 
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III 

ACID NITRIC, SP, GR. 1,20 

A clear, colorless liquid, of specific gravity 1.20, and con¬ 
taining about 33 per cent of HNO,. 

TESTS OF PURITY 

The tests to be made are those given under Acid Nitric 
sp. gr. 1.40, observing the conditions there described. But, 
instead of 4 cc. of acid sp. gr. 1.40, 10 ec. of acid sp. gr. 
1.20 are to be used. 


IV 

ACID NITRIC, SP. GR. 1.153 

A clear, colorless liquid, of specific gravity 1.153, and 
containing about 25 per cent of HNO3. 

TESTS or PURITY 

The tests to be made are those given under Acid Nitric 
sp. gr. 1.40, observing the conditions there described. But 
instead of 4 cc. of acid sp. gr. 1.40, 13 cc. of acid sp. gr. 1.153 
are to be used. 

ACID NITRIC, CRUDE, SP. GR. 1.38 

A clear, colorless, or yellowish hquid of specific gravity 
1.380-1.40, and containing at least 61 per cent of HNO 3 . 

TESTS OF PURITY 

Non-volatile Matter. — 5 cc. of crude nitric acid on evapo¬ 
ration should leave no weighable residue. 

ACID NITRIC, FUMING, SP. GR. 1.486 

A yellow, or reddish-yellow, clear liquid of specific graAdty 
1.486-1.500, and containing at least 86 per cent of nitric 
acid, HNO3. 
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TESTS OF PURITY 

The tests to be made are those given under Acid Nitric 
sp. gr. 1.40. But for 4 cc. of acid sp. gr. 1.40, use 5 cc. of 
fuming nitric acid. 


ACID OXALIC 

H 0 C 2 O 4 + 2 H 2 O. Mol. Wt. 126.04. 

Colorless, odorless, prismatic crystals, free from efflores¬ 
cence. Crystallized oxalic acid is soluble in 10 parts of cold, 
and in about 3 parts of boiling, water, in 2.5 parts of alcohol, 
and in about 100 parts of ether. On heating the hydrated 
oxalic acid in a capillary tube, it liquefies at 98° C. in its 
water of crystallization. On being heated to 70° C., the 
hydrated acid is rendered anhydrous, which latter sublimes 
at about 100° C. and melts at 187° C. This preparation must 
contain 99.8-100 per cent of the hydrated acid, H 2 C 0 O 4 + 
2 H 2 O. 

TESTS OF PURITY 

Ash. — 3 gm. of oxalic acid, after being dried and then 
ignited in a platinum crucible, should leave no weighable 
residue. 

Sulphuric Acid. — Dissolve 5 gm. of oxalic acid in 100 cc. 
of water, and add 1 cc. of hydrochloric acid and 1 cc. of 
barium chloride solution. No precipitate of barium sulphate 
should form on standing twelve hours. 

Chlorides. — Dissolve 5 gm. of oxalic acid in 50 cc. of 
water, add 15 cc. of nitric acid and a few drops of silver 
nitrate solution. The solution may exhibit at most a slight 
opalescent turbidity. 

Heavy Metals. — The 1:10 aqueous solution must be per¬ 
fectly clear, and on adding hydrogen sulphide water to 30 cc. 
of it, no reaction should be observed. On now adcling 
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ammonia water to this liquid until alkaline, neither a green 
nor a brown coloration should develop, nor should a precipitate 
form. 

Ammonium Compounds. — 

(а) The solution of 5 gm. of crystallized oxalic acid in 

30 cc. of sodium hydroxide solution on being boiled 
should not evolve ammonia (to be ascertained by 
means of moistened litmus paper). 

( б ) On dissolving 2.5 gm. of oxalic acid and 5 gm. of 

potassium hydroxide in 30 cc. of water, and adding 
to the solution about 15 drops of Nessler's reagent, 
at most a slight yellow color should develop; never a 
brownish~red color. 

Nitric Acid. — On overlaying 10 cc. of a solution of dipheny- 
lamine in concentrated sulphuric acid with 10 cc. of a 1:10 
aqueous solution of oxalic acid, a blue zone should not form 
at the contact-surfaces of the two liquids. 

Quantitative Determinations. — 

(а) Acidimetrically: Dissolve about 6.3 gm. of crystallized 

oxalic acid in water, dilute to 500 cc., and titrate 
25 cc. of the solution with one fifth normal potassium 
hydroxide solution, using phenolphthalein as indi¬ 
cator. Perform the titration at 60° C. 

1 cc. of fifth normal KOPI = 0.012605 gm. of H 2 C 2 O 4 -H 
2 H 2 O, log, 10055. 

( б ) By Oxidimetry: To 25 cc. of the aqueous solution ( 6.5 

gm. of crystallized oxalic acid in water as above) 
add 6 to 8 cc. of concentrated sulphuric acid, heat 
to about 60° C., and titrate with decinormal potas¬ 
sium permanganate solution. 

1 cc. of decinormal KMn 04 = 0.0063024 gm. of H 2 C 2 O 4 + 
2 H 2 O, log. 79950. 
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ACID OXALIC, SUBLIMED 

H 2 C.O 4 . Mol. Wt. 90.01. 

A white, crystalline, exceedingly hygroscopic powder, 
melting at 187° C. The preparation must contain at least 
99.5 per cent of anhydrous oxalic acid, H 2 C 2 O 4 . 

TESTS OF PURITY 

Ash. —10 gm. of the oxalic acid on ignition should leave 
no weighable residue. 

Other Tests. — The other tests to be made are those given 
under crystallized oxalic acid. 

1 cc. of fifth normal KOH = 0.009001 gm. of HjCjO^, 
log. 95432. 

1 cc. of decinormal KMn 04 = 0.0045008 gm. of H 2 C 2 O 4 , 
' log. 65329. 

Note. — If it is desired to use sublimed oxalic acid for standardizing 
solutions for alkalimetric or oxidimetric determinations, it must be heated 
to dryness at a temperature of 60 to 70° C., in small quantities at a time. 

ACID PERCHLORIC 

HClO-t. Mol. Wt. 100.45. 

A colorless liquid of specific gravity 1.12, and containing 
about 20 per cent of HCIO 4 . 

TESTS OF PURITY 

Ron-volatile Matter. —10 gm. of perchloric acid when 
evaporated and ignited should leave no weighable residue. 

Sulphuric Acid. — On diluting 5 cc. of perchloric acid with 
100 cc. of water, and adding 1 cc. of hydrochloric acid, fol¬ 
lowed by barium chloride solution, a precipitate of barium 
sulphate should hot form on standing twelve hours. 

Hydrochloric Acid. — The mixture obtained by diluting 
5 cc. of perchloric acid with 25 cc. of water and adding 3 cc. 
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of nitric, acid should not lu^ rciulcnKl inon> tlinn slifddly 
turbid by silver nitrnt(^ solution. 

Barium. — 10 cc. of pc'n^liloric acid (lilu((‘(l wifli r >0 <t. of 
water must not becoinc' turbid witliin liv(' tiiiiudes on' ndiliiif; 
dilute sulpluiric acid. 

Heavy Metals. 10 cc. of p(‘rchIoric acid diluted with 
40 cc. of water must show no chaiiftt' on adding hydrogen 
sulphide water; and on adding to this solution 10 ce, of 
ammonia water, and a few <lro[)H of ammonium .sulphide 
solution, a precipitah^ should not form, nor should the linuid 
acquire a green or brown color. 

ACID PHOSPHOMOLYBDIC 

12 M<>()a-Il„l *()4 I xH.(). 

Yellow, lustrous crystals, (>asily and completely soluble in 
water, and yielding with tin? lat.lc'r an aend solution. 

TKSTS OK PPHITY 

Solubility, Heavy Metals, and Earths. 1 gm. of phospho- 
molybdic acid should conipkdely dissoKa* in 10 cc, of water. 
On adding to this solution two or thns' drops of ammonia 
water, a yellow pr(wipitat.(^ forms, which completely redi.s- 
solves on the luldition of .') cc.. of the ammonia water. On 
now adding to this solution ammonium sidphkh' ami ammo¬ 
nium oxalate solutions, no visible change should tak(* phu’e. 

ACID PHOSPHORIC 

(OHlio.) 

riaPO,. Mo. wt. t)H.()2. 

I 

ACID PHOSPHORIC, SP. OR. 1.7 

A clear, colorless, odorless, synqiy licpiid, of spt'cilic gravity 
1 . 7 , and containing about 85 per cent of 11 ,,PO^. 
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TESTS OF PURITY 

Volatile Acids. — Mix 30 cc. of the phosphoric acid with 
50 cc. of water in a distilling flask. Distil * off 50 cc., and 
titrate the distillate with decinormal potassium hydroxide 
solution, using methyl orange as indicator. Not more than 
0.1 cc. of the decinormal alkali solution should be required. 

Nitric Acid. — 2 cc. of phosphoric acid mixed with 2 cc. of 
concentrated sulphuric acid, and overlaid with 1 cc. of a 
solution of ferrous sulphate, must not develop a colored zone. 

Hydrogen-Halogen Acids and Phosphorous Acid. — 2 cc. of 
phosphoric acid diluted with 18 cc. of water should give no 
reaction with silver nitrate solution either in the cold or on 
warming. 

Sulphuric Acid. — On adding barium chloride solution to 
20 cc. of the diluted acid (1:10), no precipitate of barium 
sulphate should form on standing two or three hours. 

Metaphosphoric Acid. — On dropping the acid diluted with 
10 volumes of water into a dilute solution of albumen, no 
turbidity should ensue. 

Heavy Metals, Earths, Etc. — 

(a) Dilute the acid with 10 volumes of water, and to 20 cc. 
of the mixture add hydrogen sulphide water. There 
should be no visible change. 

(5) On adding 10 cc. of ammonia water to 20 cc. of the 
above diluted acid, no precipitate should form on 
the further addition of either ammonium oxalate 
solution, or ammonium sulphide solution. 

(c) A mixture of 5 cc. of phosphoric acid with 20 cc. of 
absolute alcohol should remain perfectly clear. 

Substances Oxidizable by Permanganate. — On adding 5 

* In order to prevent spirting over of phosphoric acid, the flask should 
be provided with a Ivjeldahl connecting bulb tube. The distillate must 
be tested with ammonium molybdate solution for phosphoric acid.. 
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drops of decinormal potassium permanganate solution to a 
mixture of 5 ec. of phosphoric acid and 5 cc. of diluted sul¬ 
phuric acid, and then heating for five minutes at 100° C., 
the red color of the hquid should not disappear. 

Arsenic. — A Marsh apparatus is started using 20 gm. of 
arsenic-free, granulated zinc, and diluted ( 1 :5) sulphuric 
acid. A mixture of 3 cc. of phosphoric acid with 20 cc. of 
water is then introduced in small quantities at a time, the 
evolution of hydi'ogen being maintained for about two hours. 
A deposit of arsenic should not be visible in the reduction 
tube within these two hours. 

Quantitative Determination. — Dilute 1 gm. of phosphoric 
acid with 30 cc. of water, and titrate with normal potassium 
hydroxide, using phenolphthalein as indicator.* At least 
17 cc. of normal alkali must be added to produce the red 
color. 

1 cc. of normal KOH = 0.04901 gm. of H 3 PO 4 , log. 69028. 

II 

ACID PHOSPHORIC, SP. GR. 1.12 

A clear, colorless, odorless liquid of specific gravity 1.12, 
and containing about 20 per cent of H3PO4. 

TESTS OF PURITY 

The tests to be made are those given under Acid Phos¬ 
phoric sp. gr. 1.7. But for 1 cc. of the phosphoric acid 
sp. gr. 1.7, use 4 cc. of the phosphoric acid sp. gr. 1.12. 

* Methyl orange may be used instead of phenolphthalein. In this case^ 
however, 1 cc. of the normal KOH = 0.09802 gm. of log. 99131. 

When titrating with phenolphthalein, twice as many- cubic centimeters 
of the alkali solution are required as when using methyl orange. 
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III 

ACID PHOSPHORIC, SP. GR. 1.057 

A deal, colorless, odorless liquid of specific gravity about 
1.057, and containing about 10 per cent of H 3 PO 4 . 

TESTS OF PURITY 

The tests to be made are those given under Acid Phos¬ 
phoric sp. gr. 1.7. But for 1 cc. of the acid sp. gr. 1 . 7 , 
use 10 cc. of the acid sp. gr. 1.057. • 


(ACID) PHOSPHORIC AIHIYDRIDE 

(Phosphorus Pentoxide) 

PaOs. Mol. Wt. 142.00. 

A white, amorphous, odorless, bulky powder, which dis¬ 
solves in water with a hissing noise, forming metaphosphoric 
acid. Phosphoric anhydride completely subhmes on being 
heated. 

TEST OF PURITY 

Arsenous Acid. — Introduce 1 gm. of phosphoric anhydride, 
in small portions at a time, into 20 cc. of water, and while 
warming the solution, pass into it a current of hydrogen 
sulphide gas. The liquid should not acquire a yellow color, 
nor should a yellow precipitate form. ' 

ACID PHOSPHORIC, META 

(Glacial Phosphoric Acid) 

HPOa. Mol. Wt. 80.0. 

Colorless, transparent, vitreous pieces or sticks, deliquescent 
in moist air, and melting to a clear viscid hquid on being 
warmed. Metaphosphoric acid is very easily soluble in water. 


i^.35 
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TKSTS OK 

Nitric Acid.--Oil 2 cc. of conccMlnili'd sulpliuric 

acid to a .solution ol 1 gni. of niolniiiiosphoric acid in -> ,.(• 
of water, aiul overlaying the mixture will, I ,,, of a .sohpion’ 
of lcrrou,s .sulpliat(>, no eolored zoni' .should form 

acid in J) oc. ol water mu.st not iniuasliatelv he rmuloivd 
turbid on the adilition of f, ev. of hydro<.hlorie'ueid, followisl 
by batiuni chloride .solution. 

Hydrogen-Halogen Acids. Add T) ee of nio-i,. : i i 

..la,..r:..;;;,: 

*o..id........ 

Heavy Metals, Earths, Etc. - 

(“) "f I S'M. ..r ... ,,, 

... 

( 6 ) 0 „ ..j. 

bn. ol inetapho.sphorie acid in 20 ee. of wafer no 
f„r,„ „„ 

and annnonmni .sulphide .sohilion.s 
to 

a,(‘id hi I r*#* i* 

Ol nu.taphosphorie. aeid in K) of wder ,.0,l r . 

per cent .sulphuric acid and () i of ,1 '' 

permanganate .solidion- then I ir • P‘’hi.s.siuni 

rod coin,- n tl • ’ ■’ KXP ( 1 . The 

d the mixture .should not di.snppear. 

acid PHOSPHOTUNGSTIC 

Sn.all/^i.rZ' sl.'ni’v' "r-'. 

soluble in wate an.l f^ Lr 

’ amiuoma and nitric a,-hi. 
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TESTS OF PURITY 

Nitrates. — Dissolve 1 gm. of phosphotungstic acid in 10 cc. 
of water, add a granule of sodium chloride and 1 drop of 
indigo solution (1:1000), followed by 10 cc. of concentrated 
sulphuric acid. The blue color of the mixture must not 
disappear within ten minutes. 

Ammonium Salts. — On heating a solution of 1 gm. of 
phosphotungstic acid in 10 cc. of water, with 5 cc. of sodium 
hydroxide solution (sp. gr. 1.3), no ammonia should be 
evolved (to be ascertained by means of dampened litmus 
paper). 

Note. — Regarding a method for the quantitative analysis of phos¬ 
photungstic acid, see F. Kehrmann, Ber., 20, 1813 (1887); J. Chem. Soc., 
52, 777 (1887). 

ACID PICRIC 

(PiCRONiTRic Acid; Trinitrophenol) 
CoH,(OH)(NO.) 3. Mol. Vft. 229.14. 

Pale yellow, glistening crystals, melting at 122.5^^ C., 
soluble in about 90 parts of cold water and in about 30 parts 
of boiling water. The acid is readily soluble in alcohol, 
ether, and benzene. 

TESTS OF PURITY 

Resins; Substances Insoluble in Water. — 1 gm. of picric 
acid should dissolve completely and without turbidity in 
100 cc. of water. On adding to the solution 1 or 2 drops of 
16 per cent sulphuric acid, no precipitate should form on 
standing twelve hours. On subsequently filtering the liquid, 
no resin should remain on the filter. 

Picrates of Potassium, Sodium, and Ammonium.* —1 gm. of 

* Picric acid cannot be tested for ammonia by warming with sodium 
hydroxide solution, as under such conditions picric acid itself decomposes 
with the evolution of ammonia. 
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picric acid (•(»inpl(>f(‘ly (lis.s(»Iv(‘ in 2() rr. of licnzciic 

afiordin{>; a clear sohdioii. 

Oxalic Acid. • On ad.linK calcium chlurid.- .■^nhuinn f.. 
Molution of I Kin. of picrii^ acid in 100 cc. of \va((>r, a precipitate 
ol calcium o.xalalc slmiild not form u'itliin two lioitr.s. 

Free and Combined Sulphuric Acid. ICvaporntc a mi\f tire 
ol 2 Km. ol picric acid and 10 cc. of nitric acid i.sp jq- i -i) 
to dryucHS on (hr waler-lialii. 1 )i.s,solve (lie ir.si.hu. in 1 (H) 
of boiling water with the atldition of f, cc. of nitric nci.I.' 
allow to cool, then filler, arid add bariiim nitrale .solution to 
the filtrate. Therit should be no imniediale tiirbiditv. 

_ Inorganic Matter (Ash). 1 gin. of pieri,. a.-id cautioii.slv 
meineratc(l in an open philimnn di.sh .should mil leave a 
residue weighing more than 0.001 gm. 


Brittle, aniorphou.s, reddish-brown piece,s, piassenfine » 

rtah^^^ 

Bosolic acid is used as an iiulicalor in (he form of a .solution 

/r of Sf) tier cent 

alcohol and 50 tat. of water. 

TIOSTK OK SM.N'SITIVIO.VI.XS 

d.Oo C(. of dei.inormal potassium hydroxide, the pul.-vellow 
coloi of the water should change' to a r<i,s<'.red I ' n 

Orthey „t IKIir, ,,, „r .I.-d„on,„jty,lr ;d,|,'rir,.,.y 

the original color should lie restored. ' 
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ACID succmc 

C 4 H 6 O 4 . Mol. Wt. 118.04. 

Colorless, monoclinic prisms, soluble in 20 parts of cold 
and about 2 parts of boiling water; in 10 parts of alcohol 
and in 80 parts of ether. Succinic acid melts at 182° C., 
and at 235° C. it boils with the evolution of white acrid 
fumes, while it undergoes decomposition to a large extent 
into water and succinic anhydride. 

TESTS OF PURITY 

Ron-volatile Matter. — 1 gm. of succinic acid heated in a 
platinum dish should volatilize and leave no weighable 
residue; nor should any charring occur. 

Oxalic Acid. — The solution of 1 gm. of succinic acid in 
20 cc. of water should not be affected by calcium chloride 
solution. 

Tartaric Acid and Sulphates. — On adding potassium acetate 
and barium nitrate solutions to a solution of 1 gm. of succinic 
acid in 20 cc. of water, no precipitate should form on standing 
twelve hours. 

Chlorides. — On adding 2 or 3 cc. of nitric acid to 20 cc. 
of the 1:20 aqueous solution of succinic acid, not more than 
a faint opalescent turbidity should develop on the addition 
of silver nitrate solution. 

Ammonium Salts. — 1 gm. of succinic acid, on being heated 
with 10 cc. of sodium hydroxide solution (sp. gr. 1.3), should 
liberate no ammonia (to be ascertained with moist litmus 
paper). 

Heavy Metals. — 1 gm. of succinic acid dissolved in 20 cc. 
of water should not be visibly changed by hydrogen sulphide 
water. 

Quantitative Determination. — Dissolve 1 gm. of succinic 
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acid in 50 cc. of vvaO'r, and filmic willi normal |Kila«Hium 
hydroxide, uning iilaaiolpldhalcin as indicator. 

1 cc. of normal KOll (). 05 <)t )2 ^^m. of 1 "«- ""KW*- 

ACID SULPHANILIC 

(yh(Nn;.)(S<Ml)l:-l I Mi.l, Wt, •»•(«),IH. 

Sulphanilic acid occurs in colorless, ncicular, cfflun'sccnt. 
crystals. It has no mc.ltin{i:-poinf, but carhoidzes on bciiif'; 
heated to 2St) to 300 ° G. The acid is dillicnltly soluble in 
cold water (about 150 parts), but mort' readily soluble in 
hot water; it is in.solubIe in alcohol, etln'r, and benzeuK*. 

TKSTS OK I'KUrrV 

Inorganic Matter. 1 gin. of sulfihanilic acid should leavt> 
no weigliablc n'sidue on ignition. 

Sulphuric Acid (Aniline Sulphate). A solution of I gni. 
of sulphanilic acid in 25 cc. of boiling wati'r should not change 
in appearance on adding a few drops of barium eldoride 
solution. 

Hydrochloric Acid (Aniline Hydrochloride). On .shaking 
1 gm. of sulphanilic acid with 20 ee. of wait'r and filtering, 
the filtrate should exhibit at, most a faint opah'seent tur¬ 
bidity on the addition of a few drops of nitric acid and .silver 
nitrate solution. 


ACID SULPHURIC 

IlySO,,. Mol. \V(.. 1IK.07. 


r 

ACID SULPHURIC, SP. GR. r.84 

(Goni.'knthatki) Hunenuum Ann) 

A clear, colorle,ss, oily Ihpiid of s])eeifie gravity l.Sl, jind 
containing 95 to 96 per c('nt of II.^S()4. 
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TESTS OF PURITY 

Non-volatile Matter. — 10 cc. of sulphuric acid, on being 
evaporated and ignited, should leave no weighable residue. 

Nitric Acid. — Dilute 1 cc. of sulphuric acid with 9 cc. of 
water, and overlay this hquid on 5 cc. of diphenylamine 
solution (see Diphenylamine, page 100). A blue zone should 
not form at the contact-surfaces of the two liquids. 

Selenium. — On overlaying 2 cc. of sulphuric acid with 
2 cc. of hydrochloric acid, in which a granule of sodium 
sulphite has been dissolved, a reddish zone must not form at 
the contact-surfaces of the two hquids; nor should a red 
precipitate form on warming. 

Substances Oxidizable by Permanganate. (Nitrous and 
Sulphurous Acids). — Dilute 15 cc. of sulphuric acid with 
60 cc. of water, and color the solution by adding 1 drop of 
decinormal potassium permanganate solution. The pink 
color should not disappear within three minutes. 

Hydrogen-Halogen Acids. — 2 cc. of sulphuric acid diluted 
with 30 cc. of water should appear unchanged on adding a 
few drops of silver nitrate solution. 

Lead. — On cautiously diluting 10 cc. of sulphuric acid 
with 50 cc. of 85 per cent alcohol, no turbidity should be 
observed; nor should a precipitate of lead sulphate form on 
standing two hours. 

Heavy Metals and Calcium. — 

(a) Dilute 10 cc. of sulphuric acid with 50 cc. of water, 
and add ammonia water in excess. On now adding 
a few drops of ammonium sulphide and ammonium 
oxalate solutions, neither a green color nor a turbidity, 
should occur. 

(fe) On diluting 20 cc. of sulphuric acid with 100 cc. of 
water, and passing a current of hydrogen sulphide 
gas into the solution, no brown color should develop; 
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nor, aft(T tlu' pussago of ihc pis. should any lirown 
flocks prccipi(a.l(‘ on long standing {dni). 

Ammonium Salts. Dilute* 2 I’c. ot sidphuric aedd witli 
30 cc. of wai(T, a.u(l add a<iU(‘ous solution of p<itassiuni 
hydroxide ( 1 : 6 ) to aJkaJinily, follow(‘d by 10 to lo tlrops of 
NossIct’s r{*ag(‘nt. At. most a. Iigld-y(‘llovv preidpitatt* may 
form, l)ut in no (*as(* a lirownish-riul ora*. 

Arsenic.* — A Marsh apparatus is sc‘t in oiHuaition, using 
20 gni. of arsenic-fr(‘(% granulat(‘d zinc, aial nrsenicdY<*(% 
(lihitx‘. sulphuric acid ( 1 : 5 ). As soon as the air has luam 
expelled from the a,ppa.ratus, h(‘at tlu* n‘ducfion tula* to 
rediK^ss, and then introduce* a (‘oole*d mixture' of 10 ce*. of 
the a(*id (sp. gr. 1.S4) to he* tesste'd and 50 cc. of vvat(*r, *No 
deposit of arsenic should lx* visible* in the* re*eluctiem tube* 
within lialf an hour. 

Quantitative Determination. The* conte'ut <d’ is 

most readily as(*(a*taineul by taking the* spe‘cific gravity, and 
then referring to table's lor the* pe'rex'ntagc*. ( onsult the* table's 
of Lunge, IsDr, a,nel Nanf, (1ie‘m.“t(*e'h. fhile*rsue*h. Me'tlu, 
5 eel., 1 , 354 (1904); ceanpare* Watts’ Die*!, of (’he*im, 4 , 621 
(,1(S94); also J. Seic. (4ie*m. Ineb, 24 , 790 (1905). 

The aciel eamtent may alsei be* ase'e*rtaine*d by titration with 
normal potassium hyelreixiele* seilutiem, using nudliyl eirnnge* ns 
indicator. 

1 cc. of normal KOI! 0.049038 gm. eif H,St)^, log. 69053. 


II 

ACID SULPHURIC, DILUTED t6% 

A colorless lieiuid of specific gravity l.llO tei 1J14, anel 
containing .15.7 to 16.3 p(*r c(*nt eif 

* Re^giirding the (Icdection of arHe*nic in neilplmric arkl, Luiigea 
Chetn.-tech. Untormu^h.-Moth., 5 ocl., 1, :tei7 (6)04); OeSe'ctioii mul Dofor- 
rnination of Ar«enic% Reprint from J. Soc. (’liemi. Inti., 11)01. 
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TKSTS OK I’uurrv 

Tlio toKis U) l)c tnad(' an' (.lio.s(' given uiitier Acid Sul{ilturi(’ 
sp. gr. lUd. loi‘ I cc. of fh(' a,cid ,sp. gr. l.sl use 9 ec. 

of file acid sp. gr. 1.110. 

Ill 

ACID SULPHURIC, xo'',’;, 

A colorlcKH li(|uid of HiK'cilic. gravily nliouf l.()7(), aii<i 
containing alxait K) pc-r cent of ILSO^. 

'I’KSTS OK PUHITV 

The tests to he made ar<' those giv<‘n under Acid Sidpluiric 
sp. gr. l.S-l. Hut for I cc. of (he acid .sp. gr. I.SI, ,ise I.-, 
of the aci<I sp. gr. 1.070. 


(ACID) SULPHURIC ANHYDRIDE 

(Sm.eiiuit Tmo.MuK) 

so.i. Mol. \vi . mm. 

Long;, tra!uspa,r(‘n(', (‘olorhsss pri.snjs, winch niclf. at If/’ 
to a c.l('ar oily li,,uid, I,oiling a,l. 10- (’. On |o„g 
a temp('rature Ix-low 2.T’ 0.. (h<‘ sulphuric aniiydrid.- po- 
lym(n-iz(>s 1,0 a modilicalion which forms long, .silky felted 
n('(^<lles, which nu'lt a,hove 7,0” ('., nnd which at a’higher 
(em|)<'ratur(‘ Ixa-omci converled into (h<* (rioxid(> in vutpor 
form, solidifying a,t IT)" C., and la.iling at -Ki- (!. 


Nots. OfcKanliuK ( ho <|.iMn( ilnt iv(, .hXcrmimU i,„. of Hulphurir onhv 
dndo. Hoo the .snno.non(.s «ivoM an,lor Aoi.l Satphurio, ..vil,. iV 

.. 
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ACID SULPHURIC, FUMING 

aiHoSO^ + 2/SO,. 

/ 

I 

ACID SULPHURIC, FUMING. FREE FROM NITROGEN 

A colorless, oily liquid, fuming in the air, and containing 
8 to 10 per cent of free SO 3 (i.e.j 83.1 to 83.5 per cent total 
SO3). 

TESTS OF PURITY 

Non-volatile Matter. — 3 cc. of fuming sulphuric acid, on 
being evaporated and ignited, should leave no weighable 
residue. 

Nitric Acid. — Dilute 1 cc. of fuming sulphuric with 9 cc. 
of water, and overlay the fluid on 5 cc. of diphenylamine 
solution (see Diphenylamine, page 100). No blue zone should 
form at the contact-surfaces of the two liquids. 

Ammonium Salts. — Carefully add 2 cc. of fuming sulphuric 
acid, by drops, to 30 cc. of water, and add aqueous solution 
( 1 : 6 ) of potassium hydroxide to alkalinity; on now adding 
10 to 15 drops of Nessler^s reagent, at most a pale-yellow, 
but in no case a brownish-red, color or precipitate may 
develop. 

Halogens, — Add 1 cc. of fuming sulphuric acid, by drops, 
to 30 cc. of water; on now adding a few drops of silver nitrate 
solution, the liquid must not acquire more than a faint 
opalescent turbidity. 

Lead. — On cautiously adding 10 cc. of fuming sulphuric 
acid, by drops, to 50 cc. of 85 per cent alcohol, a clear liquid 
should result, which should contain no precipitate of lead 
sulphate after standing two hours. 

Arsenic. — A Marsh apparatus is set in operation, using 
20 gm. of arsenic-free, granulated zinc, and arsenic-free, 
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dilute (1:5) sulphuric acid. As soon as the air has been 
expelled from the apparatus, heat the reduction tube to 
redness, then run into the apparatus a cooled mixture of 
10 cc. of the fuming sulphuric acid with 90 cc. of water. 
No deposit of arsenic should be visible in the reduction tube 
within half an hour. 

Quantitative Determination.* — Weigh off accurately 1 gm. 
of fuming sulphuric acid in a Lunge-Rey stoppered bulb 
pipette,t and cautiously allow the acid to run into 10 cc. 
of water, contained in a porcelain dish. The contents of 
the dish are now rinsed into a measuring flask of 100 cc. • 
capacity, and the flask then filled up with water to the 
mark. After vigorously shaking, 25 cc. of the liquid are 
titrated with fifth normal potassium hydroxide solution, 
using methyl orange as indicator. J ‘ 

1 cc. of fifth normal KOH = 0.008006 gm. of SOg, log. 
90342. 

II 

ACID SULPHURIC, FUMING 

An oily liquid, sometimes slightly colored, and often not 
perfectly clear. The acid fumes in the air, contains from 

* In accurate determinations, the acidity due to sulphurous acid must 
be deducted from that determined by titration. Regarding this, see 
Lunge, Chem.-tech., Untersuch.-Meth., 5 ed., 1, 395 (1904); J. Chem. Soc., 
68 , II, 413 (1895). 

fSee Lunge, Chem.-tech. Untersuch.-Meth., 5 ed., 1, 394 (1904); 
illustrated in Trade Catalogues of glassware, etc. 

X In order to ascertain the free SO 3 from the total SO 3 found by analysis, 
see the table in Lunge, Chem.-tech. Untersuch.-Meth., 5 ed., 1, 399 (1904); 
compare Thorpe’s Diet, of Appld. Chem., 2 ed., 3, 711 (1895). 

If This acid, which contains traces of nitric acid, is considerably cheaper 
than the foregoing acid, which is perfectly free from nitrogen. It is well 
adapted for use in laboratories where fuming sulphuric acid is very fre¬ 
quently used for the Ivjeldahl nitrogen determinations. For accurate 
nitrogen determinations, however, it will be necessary to determine the 
nitrogen content of the acid by a blank test carried out in the manner 
above described. 
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8 to 10 [)cr ooiit of fn“(! iSO,,, and Ls iiifcii(l<*<l for nitroKoii 
dctonuinatioii.s l>y tli(^ Kjcldnlil nu'diod. 

'1'KS'r.S OK I’KIilTV' 

Nitrogen..- Dilute 80 of (lie fiiiiiiug .‘sulphuric arid in 

a retort witli 200 n-.. of \va(('r, and wlien cold add nitr(»gcn~ 
free solution of .sodium hydroxide (.s|i. gr. 1.8), uiilil .strongly 
alkaline. Tlum a<ld 8 gin. of nine du.st, di.stil olT about 
50 ce., and eollisd, the distillate in a I'-tube receivin' con¬ 
taining about 10 ce. of water and 2 to ,'! cc. of fifth normal 
■hydrochloric, acid, d'hi' di.stillafe is then titrated with fifth 
normal jiotassium hydroxidi' solution, using methyl orange 
a.s indicator. The ammonia should not liavi* consumed more 
than 0.2 cc. of the fifth normal hydrochloric acid. 

Quantitative Determination. The determination is car¬ 
ried out as do,scribed undi'r Acid Sulphuric, Fuming, free 
from nitrogen. 

ACID SULPHURIC, WITH PHOSPHORIC ANHYDRIDE 
Ai’i>uoxim;\tki,y it), 1,5, on ‘21)' ;^ ly)^ 

Suljihuric acid containing phosphorus pimtoxide. Apfiro.x- 
imately 10 , 1 . 5 , or 20 per cent of ly), are the u.sual .strengths. 
Ihe pieparatiou is employed in Hji'lduhl’s nitrogen determi¬ 
nation. 

TKS'I'S OK PIUUT'V 

Nitric Acid. -.Dilute 1 cc. ol the solution of phosphoric 

anhydride in .sulphuric acid with !) cc. of water, and overlay 
tins fluid on ,5 cc. of diphenylamine solution (sis' Diiiheny- 
lamine, jiagc 100). No blue zoiu' .should form at the confai't- 
surfaces of the two liiiuids. 

Ammonium Salts. ~ Dilute 2 <■(■. of the .solution of |.hos- 
phoric anhydride in sulphuric, acid with tlO cc. of water, and 
add aqueous solution of potassium hydroxide (1:0) to alka- 
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linity, followed by 10 to 15 drops of Nessler’s reagent. At 
most only a faint yellow, but in no case a brownish-red, 
color or precipitate should form. 

ACID SULPHURIC, FUMING, WITH PHOSPHORIC AN¬ 
HYDRIDE 

Approximately 5, 10, 15, 20, or 25% P 2 O 5 

Fuming sulphuric acid containing phosphorus pentoxide; 
the usual grades contain approximately 5, 10, 15, 20, or 25 
per cent of P 2 OS. The preparation is used in Kjeldahrs 
nitrogen determination. 

TEST OF PURITY 

Nitrogen. — The nitrogen determination is carried out as 
described under Acid Sulphuric, Fuming. See footnote there. 

ACID SULPHUROUS 

SOo + Aq. Mol. Wt. 64.06. 

A clear, colorless liquid of specific gravity 1.029 to 1.035. 
The acid first reddens blue litmus paper, and then bleaches 
it. The liquid contains about 6 per cent of SO 2 . 

TESTS OF PURITY 

Non-volatile Matter. — 10 cc. of sulphurous acid, on being 
evaporated and ignited, should leave no weighable residue. 

Quantitative Determination. — Weigh off 10 gm. of sul¬ 
phurous acid in a measuring flask of 100 cc. capacity, and 
fill with boiled water up to the mark.* Allow the fluid to 
run from a burette into 30 cc. of decinormal iodine solution, 
constantly shaken, until decoloration ensues. To effect this 
not more than 16.2 cc. of the acid solution should be required. 

1 cc. of decinormal I = 0.003203 gm. of SO 2 , log. 50556. 
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CUBES FOR GENERATING SULPHUROUS ACID 

Cubo-lik(^ l)i(l(*.(^s, (‘.oiitninin}!; al, Icasl. 20 per cent of kuI- 
phurous acid. 

'I’KST OK S'l’HI'lNCiTlI 

Quantitative Determination. Introduce 1 gm. ol' tlic finely 
powdered cubea and S ffiti. of aidiydroii.s a<i(liuin earbonafe 
into a graduated fla.sk of 100 cc. capacify; add AO cc. of 
water, boil the inixtun^ for about ten niinules, allow lo cool, 
fill the fla.sk up to tla^ mark, and filler. Run flic filtrale 
from a buixitRi iid.o a con.sfanfly shaken luixlure of AO ec. 
of decinorinal iodim^ .solution and 10 c(r. of hydrochloric achl, 
until complete decoloralion ensues. 

1 cc. of tlccinormal 1 0.()0A20;{ gm. of Stb, log. AOAAO. 

ACID TANNIC 

(A'annin) 

(tAlioOii. Mill. \vi,. ;!2:i.o.s, 

A yellowi.sh powdc'r, (»r cryslal-like, luslrous .scales. Taimie 
acid is soluble in .') parl.s of walx'r and in 2 jiarls of .SA per 
cent alcohol, yielding a cU'ar licpiid acid io litmus paper. 
Tannic acid is also solubkr in about 8 parts of glycerin but 
is almost insoluble in <d,her. 

TKSTS OK I'UItlTY 

Inorganic Matter. — 1 gm. of tannin on ignition shoidd 
not leave a re.sidue exceeding 0.002 gm. in weight. 

Sugar, Dextrin.—On mixing 10 cc. of an aipu'ous (I: A) 
solution of tannic acid with 10 cc. of SA p('r cent alcohol, 
the mixture must remain clear for on(^ hour; nor should a 
turbidity occur on the further addition of A cc. of (dher. 
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Water. — On drying tannic acid at 100® C., it should not 
lose more than 12 per cent of its weight. 

Note. — Regarding the quantitative determination of tannic acid, see 
Fresenius, Anleitung zur quantitativen Analyse, VoL II, 619 [or Lunge, 
Chem.-tech. Untersuch.-Meth., 4 ed., 3, 560 ff. (1900)]; Fresenius-Cohn 
Quantitative Analysis, Vol. II, 767 ff. (1904). 

ACID TARTARIC 

CJioOfi. Mol. Wt. 150.04. 

Colorless, prismatic crystals, or crystalline crusts, soluble 
in 0.8 part of water, and in 2.5 parts of 85 per cent 
alcohol. 

TESTS OF PURITY 

Sulphuric and Oxalic Acids, and Calcium. — Separate 20 cc. 
portions of the aqueous (1:10) solution of the acid should 
show no change with barium chloride nor ammonium oxalate 
solutions; nor, when lowered to slight acidity by adding 
ammonia water, should a precipitate be obtained on adding 
calcium sulphate solution. 

Lead and other Metals. — 

(a) The solution of 5 gm. of tartaric acid in 20 cc. of 
water, with 12 cc. of ammonia water added, should 
not develop a brown color on the addition of hy¬ 
drogen sulphide water. 

Qy) 20 cc. of the 1:10 aqueous solution should not be 
affected by hydrogen sulphide water. 

Inorganic Matter.—1 gm. of tartaric acid, on being ignited, 
should leave no weighable residue. 

Quantitative Determination. — Dissolve 1 gm. of tartaric 
acid in 50 cc. of water, and titrate with normal sodium 
hydroxide solution, using phenolphthalein as indicator. 

1 cc. of normal NaOH = 0.07502 gm. of C 4 HQOe, log. 87518. 
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ACID THIOACETIC 

(illaCOSII. Mol. \Vt. "li.Oll. 

A yellow liquid of iK'iietrntiiifz: odor, boiliiq^ Ix'lween i )2 
and 97° C,, and liavinf>; a Kpecific }>:ravily of 1 . 070 . 'ridoaccl in 
acid Ls ,s()lul)l(i in Ki parts of wafer, an<l easily in alcohol. 
The () }Xir cent a(]U(a)US solution is used instead of hydroj^ea 
sulphide in chemical analysis.* 

Ti'Ki's OF piqo'pv 

Non-volatile Matter. 10 <■(•. of thioaeetic acid, on Ixung 
evaporated and if>;nit(^d, .should I(‘av(' no weifdmhh' ri'sidtu'. 

Sulphuric Acid. - On (li.s.solvin^ 5 ec. of thioaeetie acid in 
100 cc. of water, and adding hariuin chloride .solution, no 
turbidity should occur, nor .should a precipitate form. 

ALCOHOL ETHYLIC 
(hIL-OIl. Mol. VVI. Ki.OI. 

I 

ALCOHOL ABSOLUTE 

A clear, colorless Ihiuid of specific gravity 0.790 to l),79.H 
(99 to 99.(1 per cc'nt hy weight), .and hoiling at 7 .S..y’ ('■. 
Alcohol should not affect litmus paper. 

TKST.S OF I-ttlilTY 

Residue. —,')() cc. of alcohol, on Ix'ing .slowly evaporah'd, 
should leave no n^sidue. 

* Regarding the u.sc of tluoucctic acid, H(>e the following: U. Sehitf .and 
N. P. Tarugi, Iter., 27, aUi? (I,S!M) for Ztsehr. anal. (’Iiinn., 34, l.eai ( USil.T)); 
J. Chem. Soo., 68, 11, .SI (hS!).'’)). H, SchilT, Iter., 28, 1201 (l,S!l,=-,i; J. 
Chom. Soc., 68, II, a70 (l.SU.'ij. 
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Fusel Oil.* — On mixing 10 cc. of alcohol and 30 cc. of 
water in an Eiienmeyer flask, no turbidity or coloration 
should be observed, nor should any foreign odor be noticeable. 

A mixture of 10 cc. of alcohol and 0.20 cc. of 15 per cent 
sodium hydroxide solution, when evaporated down to 1 cc. 
and supersaturated with dilute sulphuric acid, should not 
have the odor of fusel oil. 

On rubbing a few drops of alcohol between the hands, no 
unpleasant odor should be noticeable. 

Molasses-Alcohol. — On overlaying 5 cc. of alcohol on 5 cc. 
of concentrated sulphuric acid, no rose-red zone should form 
within one hour at the contact-surfaces of the two liquids. 

Aldehyde. — On warming 10 cc. of alcohol with 5 drops of 
silver nitrate solution and 1 cc. of water for ten minutes on 
the water-bath (70 to 80° C.), neither a turbidity nor a 
precipitate should form. 

Organic Impurities.! — The red color of a mixture of 10 cc. 
of alcohol and 1 drop of a 1:1000 potassium permanganate 
solution should not pass into yellow within twenty minutes. 

Metals and Tannin. — On adding to 10 cc. of alcohol 1 cc. 
of ammonia water or 5 cc. of hydrogen sulphide water, 
no coloration should develop. 

* Regarding the quantitative determination of fusel oil, see Lunge, 
Chem.-tech. Untersuch.-Meth., 4 ed., 3, 422, 442 (1900); Allen, Com. 
Organ. Anal, 3 ed., Vol. I, p. 167 ff. (1898). A. Stutzer and 0. Reitmaier, 
Ztschr. angew. Chem., 3, 522 (1890); J. Chem. Soc., 60, 622 (1891). G. 
Lunge, V. Meyer, and E. Schulze, Chem. Centralb. (3), 16, 854 (1884); 
J. Chem. Soc., 48, 70S (1885). M. Glasenapp, Ztschr. angew. Chem., 8, 
657 (1895); J. Chem. Soc., 70, II, 277 (1896). H. Borntriiger, Chem. 
Ztg., 13, Rep. p. 27 (1889); compare J. Chem. Soc., 66, 552 (1889), and 
68, 669 (1890). See also Ztschr. Spiritusind,, 1886, 362. 

t A partial decolorization of potassium permanganate occurs even 
with the purest alcohol. Compare also M. E. Barbet, J. Pharm. Chim., 
19, 413, 457 (1889) [or Pharm. Ztg., 34, 481 (1889)]. P. Cazeneuve, 
Chem. Ztg., 13, Rep. p. 198 (1889); for similar article see J. Chem. Soc., 
66, 928 (1889). Lang, Chem. Ztg., 17, 1544 (1893). 
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U 

ALCOHOL, 95% 

A cloar, colorless liquid of ahoul, O.SKi sjn'cilii- gravity 
(15.6° C.), and containing about, 1)5 |)(-r cent, by volunio of 
absolute alcohol, (;il„()n. I|, boils at IXP (!., is tniscil.lo in 

all proportions with water, and does not ehang(! tlii; color of 
moistened litmus papeu*. 


I lio I n \/r i'll nill 


Residue. -50 ee. of alcohol, on being slowly ('vnporated 
silould leave no weighable r(vsi<lu(^ 

Fusel Oil. — Mix 10 e,e. of al(;ohoI, 5 cc. of water, and I cc. 
o g yeenn, saturate a piece of (di^an, odorh'ss blot ting-paper 
wi 1 tie mixture, and allow to evaporate spontaneoiislv. 

'Xitieeablo after the I'yaporntion'. 
eye, Tannin. -10 cc. of alcohol inixi'd with 5 ee of 
potaun hydroxide solution (5%) shoul.l not. beeom<‘ yellow 

Foreign Organic Matter, Aldehyde, etc. Shake •>() ee of 
»icoh„ W.U. J 

more than a faint opalescence should a,.p,.ar, nor more than 

diops ol hydrochloric acid to 10 cc. of alcohol. No lankish- 
red color should ajipear. I>mivi.sii- 

Tir 

ALCOHOL, 85% 

.Til;;: i;;!',:,;;;: 

Alcohol Ateohite.'^ confornus to the roiiuircments given under 
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ALCOHOL AMYLIC 

('■•.llii -Oil. Mol. Wt.. 88.07. 

I 

AMYL ALCOHOL 

A c.Ic^ar, <-ol()rl(‘s.s li(nii(l, luuii.ral (,o litmus paper. Amyl 
alcoliol i.s l)ul. sligiidy s<ilul)|(^ in water, but is clearly miscible 
with alcohol, (4her, and Ikuiziu. It has a specific gravity 
of 0.SI4 and l)oils at l.'tl® C. 

TKH'rs ot' inniiTY 

Non-volatile Matter. — 10 gin. of amyl alcohol evaporated 
oil the wator-hal h should leave no weighahle residue. 

Foreign Organic Matter (Furfural, etc.). — 

(fi) On shaking f) cc. of amyl alcohol with 5 cc. of con- 
(■('idraled suliiliuric acid, the mixture should not 
ac(|uirc more' than a faint yellow or reddish color. 
ib) On .shaking fi cc. of amyl alcohol with 5 cc. of potas¬ 
sium hyilroxiih' solution, the amyl alcohol should 
not a,c(|uir(> an.y color. 

11 

AMYL ALCOHOL FOR GERBER’S FAT DETERMI¬ 
NATION 

A coloiit'.ss li()uid hoiling at 12.S to blO® (!., and of specific 
gravity ()..S1.'). 

'I'MS'r Of I’UItlTV 

1 cc. of amyl ah’ohol shaken -with 10 cc. of concentrated 
sul|)huri(r acid, anil II cc. of water in a (Jorber butyrometer, 
(hen ceidrifnged for two or tlinai minutevs, and then allowed 
to stand for twenty-four hours, must not e.xhibit an oily 
portion.* 

* Omnpare N. Oi'clicr uikI .M. M. (Jratuulijk, Milch Ztg., 27, (ill (1898). 
Olumi. (leiilrHlb., [aj, 2, II, 907 (1898). 
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ALCOHOL METHYLIC 
vihdHL Mol \V(. 

A colorless, inobik^ luiuid, r(‘a(lily niiseiblc^ in nil propor¬ 
tions wiili water, alcohol, (‘(lu*r, and lalfy and volatile oils. 
Methyl alcohol has lh(‘ sp{a-ih(‘ |.!:ravity 0.790, aiul Inals 
between 65 and i)i>^ C. It sliould not nalden bine litmus 
paper. 

TKSTS OF Pl'HITV 

Non-volatile Matter. dO c(‘. of na'thyl alcohol evaporatcHl 
on the water-baih should hsa.V(‘ no weifdiabh* n‘sidu<a 

Acetone and Ethyl Alcohol. Shak(‘ lo^f’ether thorcai|4dy 
50 cc. of double normal sodium hydro\i<h‘ solution and 5 ec. 
of .methyl alcohol in a mixini^ cylimh’r, and add, with n*pt‘a.ted 
shaking, 25 cc. of doubliMiormal iodim* solutitau No fur 
bidity or floccuknit pr(‘cipita.t(‘ should occur; nor slnaihl an 
odor of iodoform lu^ p(‘r(‘(‘ptibl(‘. 

Empyreumatic Substances. I cc, of methyl alcohol should 
(lissolvci without turbidity in 10 cc. (jf wa((‘r. On alhavini^ 
5 cc. of conc(‘ntra,t('d sulphuric' acid to drop into 5 cc. of 
methyl alcohol while kc'pt c'old, the* mixture* should not 
accjuire more* than a s]i/i:htly yedowish color. 

Aldehydes. “—()n shaking 10 cc. <»r mc*thyl nhadud with 
10 cc. of sodium hydroxides solution (sp. gr. 1.2), tlie mixturi* 
should remain coloric'ss. 

Substances Oxidizable by Permanganate. On adding I 
drop of decinormal i)ota,sslum pc*rmanganatc* solnticai Ut 10 ec, 
of methyl alcohol, the rcul color of the* lic|uid must lud disap¬ 
pear within tem minutess. 

Note. — Uoga.nlin#>; tho (ninutil!Uiv(^ ct'tcMHUuaticHi <sf mt-tliy! 
aa well aH the ((tiaiCiiaUvc^ <h‘t<'nninH(ion of ncototH' in ciothyl alooltol, 
Lunge, Chein.-t(U‘.h. llnierHuch.-MtMh., \ ed., 3. CHKI fHHMIi: 

(i. Kranier, H. Strachc, and J. Menninger an given in n<»le nn<ier Ai’etontx 
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ALPHANAPHTHOL 

CioHy ■ OH. Mol. Wt. 144.06. 

Colorless, lustrous needles, having a phenolic odor, and 
melting at 95° C. Alphanaphthol is difficultly soluble in 
cold water, more readily soluble in warm water, and dissolves 
easily in alcohol, ether, benzene, and chloroform. 

TESTS OF PURITY 

Inorganic Matter. — 1 gm. of alphanaphthol ignited on 
platinum foil should leave no weighable residue. 

Organic Acids. — On shaking 1 gm. of alphanaphthol with 
100 cc. of water and filtering, the filtrate should not redden 
blue litmus paper. 


ALUMINUM OXIDE 

AI 2 O. 1 . Mol. Wt. 102.2. 

A white, very bulky, hygroscopic powder,* used for Wis- 
licenus’t determination of tannin. Under a microscope, mag¬ 
nifying about 30 to 60 diameters, the powder appears in the 
form of partly transparent, flocculent masses, resembling 
vegetable tissue. 

TESTS OF PURITY 

Metallic Mercury and Aluminum. — On moistening the 
preparation with water or alcohol, it acquires a gray color 
if any aluminum or mercury is present; if pure, it remains 
perfectly white. No globules of mercury or particles of 
metallic aluminum should be visible under the microscope. 

Absorptive Power for Tannin. — 1 gm. of freshly ignited 

*The preparation must always be ignited before using in a determi- 
nation of tannin. 

fH. WisHcenus, Determination of Tannin Without Hide Powder, 
Ztschr. angew. Chem., 17, 801 (1904); J. Soc. Chem. Ind., 23, 765 (1904). 
Ztschr. anal. Chem., 44, 96 (1905); J. Chem. Soc., 88, II, 363 (1905). 
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aluniinuin oxuh^ is vi^onttisly .shuKrii tur five minutes witii 
200 cc. of H solution of 'l.o gin. of pure tannin in .'lutlieienl 
water to mako 1000 cc. (I'.se a flask with a rulil«<r .’ito|ip<-r.) 
The niixturo is then heafeil for five Hfinules on tlie waler- 
hath, and filtered. Of) ec. of tin* filtrate are l•vaporaled in a 
wciglual iilatiiuim or nickel di.slt, and the residue dried at 
105° C. and weighed. 

The, total residue obtained from 50 ee, of the original 
tannin solution, and drieil at 105“ i.s also n.seertaiued. 
On now caleulating thi' re.sidue for 200 <t. of tannin .solution, 
and dedueting this from the total re.sidue left from the tannin 
solution treated with tiu' aluminum oxide, the re.sult .shonlil 
show that 1 gin. of aluminum oxide nb.sorb.s 0, It) to 0,50 gm. 
of tannin. 

AMMONIA WATER 

Nil;, I 114). Mol We NO, - 17(H) 

The aqueous .solution of ammonia gas i.s a clear, eolorlt‘.s.s 
liquid, the specific gravity of which dirrease.s as the ammonia 
content increasixs. 

Iter analytical purpo.se,s, two .solution,s of differenf eonceti' 
tration are ordinarily u.sed, of which one has a ,sp,.eifie gravity 
ol about ().f)(i, and contains about 1(1 per cent of ,\I(., while 
the other, the concentrated, has Ihe .speeitie gravilv of about 

.... M,'; 

laboratories a .still more coiicenlraled .solution of ammonia 
IS enqiloyed. Its strength is alx.ut 2.S per cent and it is 
generally de,sigiiated as “ Stronger Ammonia Water,” 

I 

AMMONIA WATER, 

(Stuonuku A.mmon'ia Wati-ik) 

A clear, colorhxss Ihmid having a .siaaific gravity of about 
U.9(), and containing about 2,S per cent of NH,. ‘ 
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TESTS OF PURITY 

Non-volatile Matter. — On evaporating 3.5 cc. of the am¬ 
monia water on the water-bath, no weighable residue should 
remain. A trace of residue, however, is almost always left. 

Chlorides; Pyridine. — Dilute 3.5 cc. of the ammonia water 
with 30 cc. of water, and supersaturate with 20 cc. of nitric 
acid. The solution should remain colorless. This liquid 
should show no change on the addition of silver nitrate solu¬ 
tion. 

Heavy Metals. — On diluting 2 cc. of the ammonia water 
with 20 cc. of water, and then adding a few drops of ammo¬ 
nium sulphide solution, no change should appear. 

Sulphates. — Slightly acidify 3.5 cc. of the ammonia water 
with hydrochloric acid, and add barium chloride solution. 
No precipitate of barium sulphate should form on standing 
twelve hours. 

Carbon Dioxide. — 3.5 cc. of the ammonia water with 
15 cc. of calcium hydroxide solution should not at once 
iKjcome more than slightly opalescent. 

Quantitative Determination. — Dilute 2 gm. of the am¬ 
monia water with about 50 cc. of water, and titrate with 
normal hydrochloric acid, using methyl orange indicator. 

1 cc. of normal HCl = 0.01706 gm. of NHj, log. 23198. 

II 

AMMONIA WATER, 20 % 

(Concentrated Ammonia Water) 

This solution of ammonia has the specific gravity 0.925 and 
contains about 20 per cent of NH.,. 

TESTS OP PURITY 

The tests for non-volatile matter, chlorides, pyridine, heavy 
metals, sulphates, and per cent of NH^ as described under 
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Aiiunonia Water 2S |)cr <-eiit, me li> In- inmif. Hti(, iiiNtc-ul 
(»f 3.5 cc. of Uk' 23 |K‘r cent u.'ie 5 cc. of ihc 20 jut <'eti( mu 
iiionia. I'lic pn'pm'alion .should al.^io fimfurm to (lie I'nll.iwiuo 
tiCVStiS. 

Sulphides. On h IVw dn^pa t»f an aitHnuiiiacal 

.lead acntatn solutitai In ^ <•(». t»r thn aiunaaiiu wafrr, fhc^ 
]i(|uid must not ac(juin‘ a yOlnw nr a hrnwu t‘nlur. nm* : laaild 
a dark pn^apitaln form. 

Tar-Bases (Aniline, Pyridine, Pyrrol, etc.). I'lvapnralo 
a mixture of 5 (*(*. of th<‘ ammonia walta* atid ‘J(l or. of nitric* 
acid on th(^ walca-badh. 11u* residue* on t*vapc>ration sliotild 
hav(^ a pur(^ wliiln rnlnr. 

Calcium. — A mixtun* of 5 ecu cd’ the* ammonia wnic’r 
with 20 cc. of \vat(‘r should exhibit ucj turbidity cm tlu* 
addition of ammonium oxalate* solutinm 

Magnesium.' On addin|,^ auimonium phosphate* sotution 
to ,10 cc. of th(^ ammonia, watnr, m> preeipitale should form 
on standing two hours. 

Carbonates. 10 ec*. of the* ammtaiin water, wlH*n mixcnl 
with 20 cc. of lime* watcT and hoil(‘cb shtadd md dc‘Vc‘Ic»p 
inoixi than a vcTy slight turbidity. 

Phosphates. d'o H) ec*. of tin* ammtmia water add 10 (Mx 
of nitri(‘, acid and 25 cc. of ammonittm molybdate* solutinm 
No yellow preTipitatu should form in the* Ut(uid em standing 
two hours at. about- '10'' (k 


in 

AMMONIA WATER, 

This is the article* t('rm(*d 'bimmtaiia water’' threnighotd 
the text of this hook. It contains about 10 per eemt of 
and has a specilie*. gravity about O.Oti. 
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TESTS OF PURITY 

Tho touts of purity and details of execution are the same 
as those f^iven under Ammonia Water, 20 per cent. But, in 
testing tins use double the quantities of ammonia water 
employed in testing the 20 per cent. 

AMMONIUM ACETATE 

mUhU-A. Mol. Wt. 77.1. 

A white, hygroscopic, crystalline mass, easily soluble in 
water and in alcohol. 


TESTS OP PURITY 

Non-volatile Matter. — 3 gm. of ammonium acetate, when 
ignited, should leave no weighable residue. 

Chlorides. — The solution of 1 gm. of ammonium acetate 
in 20 ce,. of water, acidulated with 5 cc. of nitric acid, should 
show no change on the addition of silver nitrate solution. 

Sulphates. — On adding 1 cc. of hydrochloric acid to a 
solution of 1 gm. of ammonium acetate in 20 cc. of watei-, 
followed by barium chloride solution, no jirecipitate of 
barium sulphate should form on standing twelve hours. 

Heavy Metals and Earths. — The solution of 5 gm. of 
ammonium ac(d.at('. in 100 cc. of water should not be affected 
by hydrogen suli)hide water. Fui-thermore, the addition of 
ammonia water and ammonium oxalate solution should 
c,ause neither a coloration nor a turbidity. 

AMMONIUM CARBONATE 

(NIU) HUOa • (NH.,)NrECOa. 

Tlui term ‘'‘ammonium carbonate” is generally applied to 
a mixture of anunonium bicarbonate and carbamate, forming 
a crystalline, white, ti'anslucent mass which readily effloresces, 
becomes opaque, and gives off an odor of ammonia. 



54 


CHEMICAL REAGENTS 


TESTS OF PURITY 

Non-volatile Matter. — 5 gm. of ammonium carbonate; 
when ignited; should leave no weighable residue. 

Sulphates. — Dissolve 5 gm. of ammonium carbonate in 
100 cc. of water and 10 cc. of hydrochloric acid, heat the 
solution to boiling, and add barium chloride solution. No 
precipitate of barium sulphate should form on standing 
twelve hours. 

Chlorides and Thiosulphates. — The solution of 2 gm. of 
ammonium carbonate in 50 cc. of water should not be affected 
on adding 10 cc. of-nitric acid, followed by silver nitrate 
solution. 

Heavy Metals. — To a solution of 5 gm. of ammonium 
carbonate in 30 cc. of water is added 30 cc. of dilute acetic 
acid, then 20 cc. of ammonia water, then a few drops of 
ammonium sulphide solution. No precipitate should form, 
nor should the liquid acquire a green or a brown color. 

Sulphocyanates. — The solution of 1 gm. of ammonium 
carbonate in 20 cc. of water and 2 cc. of hydrochloric acid 
should not be reddened on adding 1 drop of ferric chloride 
solution. 

Tar Bases. — Acidify 1 gm. of ammonium carbonate with 
5 cc. of nitric acid, and evaporate the solution to dryness on 
the water-bath. The residue must have a pm’e white color. 

AMMONIUM CHLORIDE 

NH 4 CI. Mol. Wt. 53.52. 

A white, crystalline powder, easily soluble in water. 

TESTS OF PURITY 

Non-volatile Matter. — 3 gm. of ammonium chloride, when 
gently ignited, should leave no weighable residue. 

Phosphates and Arsenates. — Dissolve 5 gm. of ammonium 
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chloride in 20 cc. of water, and add to the clear solution 3 cc. 
of magnesia mixture and 10 cc. of ammonia water. No 
precipitate should form on standing twelve hours. 

Heavy Metals and Earths. — 20 cc. portions of the aqueous 
1:20 solution of the salt should not be affected by hydrogen 
sulphide water, ammonia water, ammonium sulphide solu¬ 
tion, and ammonium oxalate solution. 

Sulphates. — On adding to 10 cc. of the 1:10 solution a 
few drops of hydrochloric acid, followed by barium chloride 
solution, no precipitate of barium sulphate should form on 
standing twelve hours. 

Sulphocyanates. — Dissolve 1 gm. of ammonium chloride 
in 10 cc. of water, and add to the solution a few drops of 
hydrochloric acid and 1 drop of ferric chloride solution. 
The licpiid should not acquire a red color. 

Tar Bases. — On evapoi-ating to dryness 1 gm. of ammo¬ 
nium chloride with 5 cc. of nitric acid on the water-bath, 
the residue must liave a jjure white color. 

AMMONIUM CITRATE SOLUTION 

A chuir, colorless liciuid, containing 150 gm. of pure, crys- 
tallizcid citi'ic acid and 23 gm. of ammonia-nitrogen (==27.93 
gm. of NH.,) per liter. The solution has an acid reaction to 
litmus i)ap(;r and is used for determining citrate-soluble phos- 
|)horic acid in Thomas slag, by the method of Wagner. 

TEST FOR PROPER CONTENT OF AMMONIA-NITROGEN 

Dilute 25 cc. of the ammonium citrate solution with water 
to 250 cc. To 25 cc. of this diluted solution add 3 gm. of 
calcined magnesia and about 200 cc. of water, and distil, 
using a receiver containing 40 cc. of semi-normal sulphuric 
acid. After the distillation titrate the excess of acid with 
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semi-normal potassium hydroxide solution, using methyl 
orange as indicator. 

1 cc. of semi-normal H 2 SO 4 == 0.00702 gm. of N (log. 8463^ 
= 0.00853 gm. of NH 3 , log. 9309. 

AMMOmUM DITHIOCARBONATE SOLUTION 

C 0 (SNH 4 ) 2 . Mol. Wt. 128.26. 

A yellow liquid of ammoniacal odor, and containing about 
10 to 12 per cent of ammonium dithiocarbonate, about 8 per 
cent of ammonium chloride, and small quantities of ammo¬ 
nium sulphocyanate and ammonium sulphide. It is used as 
a substitute for hydrogen sulphide and ammonium sulphide. 

TESTS OF PURITY 

Non-volatile Matter, —10 cc. of ammonium dithiocarbonate 
solution, on being evaporated and ignited, should leave no 
weighable residue. 

Ammonium Carbonate. — On adding 3 cc. of calcium chlo¬ 
ride solution to 10 cc. of the ammonium dithiocarbonate so¬ 
lution, no precipitate should form, even on warming. 

Note. — Regarding the employment of ammonium dithiocarbonate, 
see M. Vogtherr, Ber. d. pharm. Ges., 8 , 232 (1898) [or Pharm. CentrhL, 
39, 692 (1898)1; J. Chem. Soc,, 78, II, 241 (1900). 

AMMONIUM FLUORIDE 

NH 4 F. Mol. Wt. 37.07. 

White crystals, easily soluble in water, affording a solution 
which usually exhibits an acid reaction because of the pres¬ 
ence of NH 4 F'HF. 

TESTS OF PURITY 

Non-volatile Matter. —10 gm. of ammonium fluoride on 
ignition should leave no weigKable residue. 

Chlorides. — On dissolving 5 gm. of ammonium fluoride in 
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25 cc. of water, and adding a few drops of nitric acid, followed 
by silver nitrate solution, the liquid must exhibit no change. 

Sulphates and Silicofluorides. — Dissolve 5 gm. of ammo¬ 
nium fluoride in a platinum dish in 25 cc. of water, and add 
25 cc. of hydrochloric acid, followed by barium chloride 
solution. No turbidity should ensue. 

Heavy Metals. — Dissolve 5 gm. of ammonium fluoride in 
25 cc. of water, add to the solution a few drops of hydro¬ 
chloric acid, and 10 cc. of hydrogen sulphide water. No 
change should appear. Now add ammonia water to alka¬ 
linity, and a few drops of ammonium sulphide solution; at 
most a slight greenish coloration may develop, but a precipi¬ 
tate should not form. 

AMMONIUM MOLYBDATE 

(NH,)oMo70m + 4H.O. Mol. Wt. 1236.43. 

Large, colorless, or slightly greenish crystals, soluble in 
water, which, when heated, liberate ammonia and water, 
leaving molybdic anhydride. 

TESTS OF PURITY 

Phosphates. —10 gm. of ammonium molybdate with 25 cc. 
of water and 15 cc. of ammonia water (sp. gr. 0.910) should 
afford a clear solution. Add this solution to 150 cc. of 
nitric acid (sp. gr. 1.20*). No yellow precipitate should 
form on standing two hours at a temperature of about 40° C. 

Heavy Metals. — Dissolve 2 gm. of ammonium molybdate 
in 5 cc. of water and 5 cc. of ammonia water, and to the 
solution add .10 cc. of hydrogen sulphide water. Neither a 
green coloration nor a precipitate should form. 

Sulphates. — On dissolving 1 gm. of ammonium molybdate 

* The ammonium molybdate solution should be added to the nitric 
acid gradually and with constant rotation; never otherwise. 
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in 10 cc. of water, and acidifying the solution with nitric acid, 
no change should be observed on the further addition of 
bari u m nitrate solution. 

Chlorides. — 20 cc. of the 1:10 aqueous solution acidified 
with nitric acid should show no change on the addition of 
silver nitrate solution. 

Quantitative Determination. — The content of molybdic 
anhydride may be approximately determined by gently 
igniting about 1 gm. of the salt until the ammoniacal odor 
has disappeared, and then weighing the residue of molybdic 
anhydride; it should amount to about 81 per cent. The 
accurate determination is carried out in the manner described 
imder Acid Molybdic Anhydride, on page 19. 


AMMONIUM NITRATE 

NH4NO3. Mol. Wt. 80.11. 

Colorless crystals easily soluble in water. 

TESTS OF PURITY 

The tests to be made are those described under ammonium 
chloride; and, in addition, tests for chlorides and nitrites. 

Chlorides. — On dissolving 1 gm. of ammonium nitrate in 
10 cc. of water, and adding a few drops of nitric acid, followed 
by silver nitrate solution, the liquid should remain unchanged. 

Nitrites. — To the solution of 1 gm. of ammonium nitrate 
in 20 cc. of water are added 1 cc. of 16 per cent sulphuric 
acid and 1 cc. of a freshly prepared (0.5:100*) colorless 
solution of metaphenylenediamine hydrochloride; no yellow 
or yellowish-brown color should develop. 

* Should the solution of metaphenylenediamine hydrochloride already- 
have a color it is to be decolorized before use by warming with ignited, 
animal charcoal. 



CHEMICAL REAGENTS 


59 


AMMONIUM OXALATE 

(NlDaCaOi + HsO. Mol. Wt. 142.16. 

Colorless crystals, clearly soluble in 25 parts of cold water. 
J he a(]ucous solution should be neutral to litmus paper. 

TESTS OP PURITY 

Non-volatile Matter. — 3 gni. of ammonium oxalate on 
ignition should leave no weighable residue. 

Sulphates. — Dissolve 5 gm. of ammonium oxalate in 
200 cc. of wat(^r, heat the solution to boiling, and then add 
10 cc. of liydrochloric acid, followed by barium chloride 
solution. No preciiatate of barium sulphate should form on 
standing twelve hours. 

Chlorides. — On adding to a.solution of 1 gm. of ammo¬ 
nium oxalate in 25 cc. of water, 10 cc. of nitric acid, and a 
few drops of silver nitrate solution, no turbidity should 
develop on shaking. 

Heavy Metals. — To a solution of 1 gm. of ammonium 
oxalatci in 25 cc. of water add hydrogen sulphide water; the 
solution should remain unchanged. Now add to the liquid 
5 cc. of ammonia water; no green color should develop, nor 
should a precipitate form. 

Quantitative Determination. — This is to be made as de¬ 
scribed under Potassium Oxalate Neutral on page 178. 

1 cc. of decinormal KMnOi = 0.007108 gm. of (NHJj 
C 2 O 4 -t- II 2 O, log. 85175. 

AMMONIUM PHOSPHATE 

(NIL) Jl lXh. Mol. Wt. 132.1.5. 

Colorless crystals, or white, crystalline powder, soluble in 
4 parts of cold, or 0.5 part of boiling, water. The aqueous 
solution is slightly alkaline to litmus paper. 
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TESTS OF PURITY 

Alkalies. — The solution of 2 gm. of ammonium phosphate 
in 100 cc. of water is treated with lead acetate solution in 
slight excess to precipitate the phosphoric acid, and is then 
filtered. The excess of lead in the filtrate is then precipitated 
with hydrogen sulphide, the liquid filtered, the filtrate evap¬ 
orated to dryness, and the residue ignited. The residue 
should not be soluble in water, nor should it have an alkaline 
reaction. 

Arsenic. — On shaking 1 gm. of powdered, ammonium 
phosphate with 3 cc. of stannous chloride solution, the 
mixture should not darken within one hour. 

Carbonates and Sulphates. — On adding hydrochloric acid 
to a solution of 1 gm. of ammonium phosphate in 20 cc. of 
water, no effervescence should take place; and on adding 
barium chloride solution, no precipitate of barium sulphate 
should form on standing twelve hours. 

Chlorides. — On dissolving 1 gm. of ammonium phosphate 
in 20 cc. of water, and adding 5 cc. of nitric acid, followed by 
silver nitrate solution, not more than a very slight opalescence 
should develop. 

Nitrates. — Dissolve 2 gm. of ammonium phosphate in 
10 cc. of water, and to the solution add 1 drop of indigo 
solution (1:1000), followed by 10 cc. of concentrated sul¬ 
phuric acid. The liquid should still retain its blue color on 
standing one hour. 

Heavy Metals. — On dissolving 2 gm. of ammonium phos¬ 
phate in 20 cc. of water, acidifying the solution with hydro¬ 
chloric acid, and then adding hydrogen sulphide water, no 
change should be seen. On now rendering the liquid alkaline 
with ammonia water, and adding a few drops of ammonium 
sulphide solution, no green color should develop, nor should 
a precipitate form. 
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AMMONIUM SULPHATE 

(Nil.,),SO.,. Mol. Wt. 132.14. 

(\)l()rlcss crystiilH, Koluble in 2 parts of cold, and in 1 part 
of hoilirif!;, water; insoluble in alcohol. 

TESTS OP PimiTY 

Non-volatile Matter. — 3 f^in. of ammonium sulphate on 
ignition sliould leave no weighablc residue. 

Chlorides. — 3’hc solution of 2 gm. of ammonium sulphate 
in 20 cc. of water should not become turbid on acidifying 
with nitric; acid and then adding silver nitrate solution. 

Heavy Metals. — The solution of 2 gm. of ammonium 
sulpha!,e in 20 (;c. of water should remain unaffected by 
hydrogen sulphide, and by ammonia water with ammonium 
sulpliidc! solution. 

Sulphocyanates. — Dissolve; 1 gm. of ammonium sulphate 
in 10 c.c.. ol wal,(;r; on adding to the solution several drops of 
hydi'oehloric; acid and 1 dro]) of ferric cliloric solution, the 
licluid should not ac.(iuire a real color. 

Phosphates and Arsenates. — Dissolve 5 gm. of ammonium 
sulphale in 20 cc. of wat<;r, and add to the clear solution 
3 cc. ol magn(;sia mixture and 10 cc. of ammonia water. 
No i)r(;(;ipital.(; should form on standing twelve hours. 

Nitrates. — Dissolve; 2 gm. of ammonium sulphate in 10 cc. 
of wai,e;r, and add !;o the solution 1 drop of indigo solution 
(1;1(K)0), followe;d by 10 cc. of c.oncentrated sulphuric acid. 
The liejuid should still retain its blue color on standing one 
hour. 

AMMONIUM SULPHOCYANATE 

(Ammonium Thiocyanate) 

NH,RCN. Mol. Wt. 70.17. 

Colorless crystals, easily soluble in water and in alcohol. 


()2 


(niEMH\il. Ht:,Un<STE 


TKSTH OK rrUITV 

Non-volatile Matter. 2 of nininonitun Hulpliooyanatc% 
on l)(‘in|>: iguii{‘(l, should loavt^ no wc^ighahlc* rosidiu*. 

Substances insoluble in Alcohol, 1 |»:rn. (»f annuonium 
Hull)ho<‘yanal(^ should roinphdoly dissolve in 10 vi\ of ahsohdo 
alc.ohol, and yu'ld a poidVcIly (dt^ar scdution. 

Sulphates. On adding a hav drops of hydrocldcaic a,tad, 
followed by barium chloride solution, to a solution <jf 1 gnu 
of aiiimouium sulplux'yanatc^ in 20 of watm*, my nmcti^yn 
should b(^ obs(TV(‘d within fiv'(‘ ininut(‘S. 

Heavy Metals. On dissolviiig 1 gin. of anunoniuin sub 
pho(‘yanat(‘ in 20 c<‘. of wat('r, and adding to th(‘ solution 
scweral <lrops of amnioniiun sulphide' solution, no pnxdpitato 
should form, nor should a l>rown color dc'vedop. 

Iron. Tlu'solution of 1 gm. of ammonium sulphocyanafo 
in 20 c.c. of wat(‘r sliouhl rcunain pt'rfetdly colorh'ss on adding 
0.5 cc. of hydrochlorie*. aedd. 

AMMONIUM SULPHIDE vSOLUTION 
(Ammonh m Srniun imATK Son'^riox) 

A colorlc'ss or ye'IIowish Tniuid, pnydmxsl by passing 
hydrogen sulphide' into ammonia wate'r. It is strongly 
alkaline^ towards litmus papc'r. 

TKS'I'H OK PriUTV 

Arsenic, Antimony, and Tin. On adding hydrocldoric 
acid to 50 cc. of ammonium sulphide' solution to acridity, 
hydrogen sulphiele' gas is libe'ratt'd in e'opious amounts, but 
no colore'd pre'e'ipitate' should form. 

Non-volatile Matter. On e'vaporating and igniting ID cc. 
of ammonium sulphide' solution in a porcelain disli, no 
weighable residue should n'lnaim 
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Ammonium Carbonate. — On adding 3 cc. of calcium 
chloride .solution to 10 cc. of ammonium sulphide solution, 
no i)rccipitate should form, even on warming. 

AMMONIUM THIOACETATE SOLUTION 

(Schiff's Reagent) 

CHa • C(3BNiL. Mol. Wt. 93.15. 

A clear, yellowish licjuid, having a faint odor resembling 
that of ammonium sulphide, and slightly alkaline to litmus 
paper. The solution contains about 30 per cent of ammonium 
thioacetate. 

TESTS OF PURITY 

Non-volatile Matter. —10 cc. of ammonium thioacetate 
solution on evaporation and ignition should leave no weighable 
residue. 

Ammonium Carbonate. — On adding 3 cc. of calcium 
chloride solution to 10 c(i. of ammonium thioacetate solution, 
no i)r(‘cii)itato should form, even on warming. 

Sulphates. — A mixture of 10 cc. of ammonium thioacetate 
solution with 10 cc. of diluted acetic acid should not 
immediately be rendered turbid on the addition of barium 
chloride solution. 

Note. -.The reagent can bo kept only a short time unchanged; it 

readily becomes turli>id. It is, therefore, advantageous to prepare only 
suflicicnt for eight to ten days' use, which may bo done by dissolving the 
thioa<Hdh5 atud in a slight excess of ammonia water. 

Rega.rding the use of ammonium thioacetate solution in analysis, see 
R. S<‘.hiff and N. P. Tarugi, Ber., 27, 3437 (1894) [or Ztschr. anal. Chem., 
84, 45(> (1895)]; J. Chem. 8oc., 68, 11, 84 (1895). R. Schiff, Ber., 28, 
1204 (1895); J. Chem. Soc., 68, 11, 370 (1895). 

ANILINE 

Colin-NIL. Mol. wt. 93.09. 

A colorless, oily, strongly refractive liquid, which rapidly 
becomes brown on exposure to light and air. 


(>1 


('iiKMK'Ai. i,‘h‘A(;i-:x'rs 


Atiiliiu' is s()liil>Ii‘ ill .'ilimif .‘i") piirls uf water. It .solidifies 
in a rrei'ziiifj; inixtiin', and I lien inelt.s a t S" (’. I(h 

specilie ^p-avity is 1.(127: its lioilin.a: point, hS.'f' (’. 

'I'lvs’is OK 

Hydrocarbons and Nitrobenzene. .a ee. of anilini' di,s.s<ilved 
in to ee. of hvdroelilorie acid slimild form a clear liiiid wliieli, 
on hein^ diluted with IT) ee. of water, .should not lieeome 
cloudy on eooliii};;. 

.N'iitm. PcK.’iriliiiK the c'iiiiiiitijitieii <il' lUiilitif, .nee I,Huge, ('lu-m. (eeh. 
l'iiler.siicli.-,Melh., I e.l,, 3, 71.'. OllOOi: eeiiii.ii|-e Wiitts' I lie!. ..1' ('heiii,! 
1, 271 (I.S)M). (I. Si'haltz, Clieiiiie <ieN .S|eiii|,(i|||i’iileiTM. 1 , 2.S1) (l.S.Sli); 

comiians Tliorpe’.w pid, i.f .Appld. Cliein., 2 eil., 1. 102 (l.SiK)). 

ANTIMONY OXIDE 

(Antimonoks Omui;; .\.\''riMoNv 'I’imoxidk) 

Sh.-O,. Mel. U'l. 2.ss,l. 

A whiti' fiowder, in.sohilile in water, laif .soluhle in liydro- 
ehlorie acid, (nrtarie acid, alkali hitarirates. and in .solutions 
of pota.s.siuin or sodium hydroxide. Antimony trioxidi' is 
neutral to litmus paper. 

TESTS (IK pritlTV 

Arsenic. On (Iksolvinj^ 1 frm. of antimony trio.xule in 
d e.e.. of hyilroehlorie acid (,sp. jrr. I.IO), hikI addinf; :{ ee. of 
.stannous chloride .solution, the mixture .should not darken 
within OIK' hour. 

Heavy Metals. l)i.s,s<)ive I gm. ol antimony trioxidi* with 
the aid ot hc'at in .'{() ee. of .sodium hydroxide .solution (.sp. 
Kr. I.;{). Dihili' the solution with 20 ee. of water and add 
hydrofren sulphide wati'r. Ni'ither a whiti' nor a hrownish- 
lilaek precipitate .should develop. 

Chlorides. I)is.solve I f>:m. of antimony trioxidi' with tiu' 
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aid of licat in 30 ce. of sodiiiin hydroxide solution (sp. gr. 1.3). 
Add to tlu^ solution 70 cc. of nitric acid, filter, and to the 
filtr'at('. add silver niti*atc solution. The liquid may exhibit 
at most a slight turl)i(lity, but no precipitate should form. 

ARSENIC TRIOXIDE 

(Arsenous Acid; (Acid) Arsenous Anhydride) 

Aao().j. Mol. Wt. 198. 

Wliite, vitreous, or porcelain-like pieces, or white powder, 
soluble in 15 parts of boiling water. 

TESTS OF PURITY 

Non-volatile Matter. — 1 gin. of arsenic trioxide cautiously 
lieated in a |)orcelain dish should completely volatilize and 
leave no weigliatile residue. (Use a hood!) 

Barium Sulphate, Talcum, Calcium Sulphate, etc. — 0.5 gm. 
of ai’senic trioxide should be perfectly soluble in a mixture 
of 5 c(i. of ammonia water and 5 cc. of water, and should 
yield a ck^ar solution. 

Arsenic Sulphide. — Dissolve 5 gin. of arsenic trioxide in a 
mixture of 5 cc. of sodium hydroxide solution and 15 cc. of 
water; on adding to the clear solution 2 drops of lead acetate 
solution, no color reaction should occur. 

Quantitative Determination. — Dissolve * 1 gm. of arsenic 
trioxide with the aid of 6 gm. of potassium bicarbonate in 
50 cc. of boiling water, then allow to cool to 15^ C., and add 
sufficient water to make the whole measure 100 cc. Dilute 
10 cc. of tills solution with 50 cc. of water, and titrate with 
decinormal iodine solution. 

* It may be quicker to dissolve 1 gin. in a freshly prepared solution of 
sodium hydroxide (sulphur-free), slightly acidulate with hydrochloric 
acid, and then add the 6 gin. of bicarbonate. No heat is necessary in 
this case. 


CllKMKWi. HHA(n<STS 


()() 


1 c(*.. of (lecinorinal I ().(){)495 gni. of As^Ojj, IHMBl. 

NotI'). Both ih<' luiiip niul tlu' powdt^r lunuH of umonio trioxido nuwt 
aiitswor lh{‘ nbovo riMpiin'iiK'nlH. 'Vhv lun’o givou nhould in'* cnrHinl 
out witli th(‘ powdrnMl prt'pnnttion, n.s tiu' wholo pliTOH or ItunpN dwHolvo 
with ditliculty. 

Hogarding tho u.mo of arHonio trioxido in voltunoirir aiialyrnH, Mohr’H 
Lohrh, Ohoin. anal, 'hit rionnot h., 7 od.,p. dSit it. (hHIHf); Std toii, Voluinot, 
Anal, 9 od., p. VM) (1904). 


AZOLITMIN 

A55()lil4oin 5 h a pnriioularly puro, wnl(‘r»Hohil)le (‘oloring 
iriattcT luach^ from litmus. It orcurs hi the* form of blackish- 
viol(‘t scal(\s. 

Azolitmin is used as an indicator, usually in I per c(‘nt 
sohiiion. To mak(‘ this, tlissolvt^ I ^»;m. of ay.olitmin in HO cc. 
of \vat(T with the aid of laait, then add 20 ct*. of 85 pta* cent 
alcohol, and fiUer tlu* solution wtuui <*old. 

TKST OK HKNsrnVKNKSS 

A<ld O.I cc, of tlu^ al)ove a^/olitmin solution to 50 cc. of 
distilkul wat(*r, as fnn^ as possible' from alkali a<nd carbon 
dioxide', d'he' bluish-reMl coleir of the* lie|uid shoulel be* <‘liang;e*d 
to rc'el by the* adelitiein ol, at mejst, 0,05 t'c. eif de*e*inormal 
hydrochleiric aeael, anel must be* change*el tei bluish“Viole*t by 
the* aeldiiieai eif, at meist, 0.05 cc, ed’ elt'cinormal potassium 
hydreixiele. 

Noth. d’hn dLstilh'd wntc'r unenl in tlim tc*«( inu«e bn fre'cd from 
<’arl>on <linxid(^ by boiling in a, f»latinum vcsshc*!, and inunt be' eawlcHl in 
(•.(Hn|)lnic4y filleMl (hiNkM with the* e^xnhi.Mion of lur. 


BARIUM ACETATE 
Bn((Mb,o,). 1 n,(). Mol \vt, 27:i.4ei 
A whites cryst.airm(‘ pe)wde*r, setlulde* in 2 fiarts of water 
and in about 100 parts of ale'oliol. 
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TESTS OP PURITY 

Chlorides. — The solution of 1 gm. of barium acetate in 
20 cc. of water, acidulated with nitric acid, must exhibit no 
turbidity on the addition of silver nitrate solution. 

Calcium and Alkalies. — Dissolve 5 gm. of barium acetate 
in 200 cc. of water, add to the solution 2 cc. of hydrochloric 
acid and heat to boiling. Now add 15 cc. of 16 per cent 
sulphuric acid, allow to stand twelve hours, filter, and mix 
the filtrate with 85 per cent alcohol. At most a faint opales¬ 
cence should bo observed; and on evaporating in a platinum 
dish and igniting, not more than 0.004 gm. of residue should 
remain. 

Heavy Metals. — 20 cc. of the 1:20 aqueous solution should 
not ac<iuire a dark color or afford a precipitate on the addi¬ 
tion of hydrogen suli)hide water; ammonia water with ammo¬ 
nium sulphide solution should produce the same negative 
results. 

Nitrates. — The blue color imparted by 1 drop of 1:1000 
indigo solution to a solution of 1 gm. of barium acetate in 
10 cc. of water should not disappear on the addition of 10 cc. 
of concentrated sulphuric acid. 

BARIUM CARBONATE 

BiiCO;,. Mol. Wt. 197.4. 

A white powder, almost insoluble in water. 

TESTS OP PURITY 

Solubility in Dilute Hydrochloric Acid. — 5 gm. of barium 
carbonate should be conifilctely soluble in 10 cc. of hydro¬ 
chloric acid diluted witli 50 cc. of water. 

Calcium and Alkalies. — Dissolve 5 gm. of barium carbo¬ 
nate in 10 cc. of hydrochloric acid and 200 cc. of water, and 
heat the solution to boiling. Then add 15 cc. of 16 per cent 
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sulphuric acid, allow to stand twelve hours, filter, and mix 
the filtrate with 85 per cent alcohol. Not more than a faint 
opalescence should be visible, and on evaporating in a plati¬ 
num dish and igniting, not more than 0.003 gm. of residue 
should remain. 

Heavy Metals. — Neither hydrogen sulphide water, nor 
ammonia water with ammonium sulphide solution, should 
produce a dark color or a precipitate on being added to a 
solution of 1 gm. of barium carbonate in 5 cc. of hydrochloric 
acid and 15 ec. of water. 

Chlorides. — The solution of 1 gm. of barium carbonate 
in 5 cc. of nitric acid and 15 cc. of water (solution is hastened 
by heating) should not be affected by silver nitrate solution. 

Nitrates. — The blue color imparted by 1 drop of a 1: lOOO 
indigo solution to the solution of 1 gm. of barium carbonate 
in 10 cc. of diluted acetic acid should not disappear on the 
addition of 10 cc. of concentrated sulphuric acid. 

Note. — Regarding the volumetric determination of barium carbonate, 
see Mohr’s Lehrb. Chem.-anal. Titriermeth., 7 ed., p. 133 (1896); Sutton, 
Volumet. Anal., 9 ed., p. 70 (1904). 

BARIUM CHLORIDE 

BaCb + 2 H 2 O. Mol. Wt. 244.33. 

Colorless crystals, soluble in 2.5 parts of cold, and in 1.5 
parts of hot, water, and insoluble in absolute alcohol. The 
aqueous solution is neutral to litmus paper. 

TESTS OF PURITY 

Alkalies. — Dissolve 3 gm. of barium chloride in 100 cc. 
of water, add 2 cc. of hydrochloric acid and heat to boiling; 
then add 10 cc. of 16 per cent sulphuric acid, allow to stand 
twelve hours, and filter. On evaporating the filtrate in a 
platinum dish and igniting, a residue weighing more than 
0.001 gm. should not remain. 
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Strontium and Calcium Chlorides. — On shaking 1 gin. of 
pow(l(U‘(Hi bariiun chloride with 20 cc. of absolute alcohol 
liv(^ minutes, and then filtering, the filtrate on being evapo- 
rat(Hl and ignited should leave no wcighable residue. 

Heavy Metals. — 20 (x;. of the 1: 20 aqueous solution should 
not afford a dark coloration nor a precipitate when hydrogen 
sulphide water is ailded; nor when aininonia water and 
amnioniuin sulphide solution are added. 

Nitrates. — On adding 1 drop of a 1:1000 indigo solution 
to a solution of 1 gm. of barium chloride in 10 cc. of water, 
the blue (X)lor must not disappear on the addition of 10 cc. 
of concentrated sulphuric acid. 

Chlorates. — On warming 2 gm. of powdered barium chlo¬ 
ride with 10 cc. of concentrated hydrochloric acid iii a test 
tub(^, neither iho crystals nor the liciuid should acquire a 
yellow (X)lor; nor should the odor of chlorine become per¬ 
ceptible. 

BARIUM DIOXIDE 

(IIarium Supuii- OR Peroxide) 

BaO,. Mol. Wt. 109.4. 

White, or grayish-wliite powder, insoluble in water, but 
solubU^ in cold hydrochloric acid with the formation of 
hydrogem peroxide. The preparation should contain at least 
82 per cent of BaOa. 


Tt]ST OF PURITY 

Quantitative Determination. — Introduce 1 gm. of barium 
peroxide into a graduated flask of lOO cc. capacity, and add 
to it 5 gm. of potassium iodide; dissolve in 30 cc. of water 
and 10 c(x of hydrochloric acid, and allow the mixture to 
stand in the stopiiered flask for about half an hour, with 
frequent sliaking. Then fill the flask to the mark, mix, and 
titrate 10 cc. of the mixture with decinorinal sodium tliio- 
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sulphate solution, using starch solution as the indicator. At 
least 9.7 cc. of decinormal sodium thiosulphate should be 
required. 

1 cc. of decinormal NajSjOs = 0.00847 gm. of BaOj, log. 
92788. 

BARIUM HYDROXIDE 

(Barium Hydrate) 

Ba(OH )2 + 8H.O. Mol. Wt. 315.54. 

White crystals, soluble in 20 parts of cold, and in 3 parts 
of boiling, water, a trace of barium carbonate almost inva¬ 
riably remaining undissolved. The aqueous solution is alka¬ 
line to litmus paper. 

TESTS OF PURITY 

Chlorides. — The solution of 1 gm. of barium hydroxide 
in 5 cc. of nitric acid and 15 cc. of water should not be 
affected by silver nitrate solution. 

Calcitim and Alkalies. — Dissolve 3 gm. of barium hydrox¬ 
ide in 100 cc. of water, add 5 cc. of hydrochloric acid, and 
heat to boiling. Then add 10 cc. of diluted sulphuric acid, 
allow to stand twelve hours, and filter. On evaporating the 
filtrate in a platinum dish and igniting, a residue weighing 
more than 0.002 gm. should not remain. 

Heavy Metals. — 20 cc. of the 1:20 aqueous solution 
acidulated with hydrochloric acid should not acquire a dark 
color, nor yield a precipitate on the addition of hydrogen 
sulphide water; nor should it do so on adding ammonia water 
to alkaline reaction, followed by ammonium sulphide solution. 

Sulphides. — The 1:20 aqueous solution of barium hy¬ 
droxide, when acidulated with hydrochloric acid, should not 
have an odor of hydrogen sulphide, nor should it acquire a 
dark color on adding lead acetate solution. 

Quantitative Determination. — Dissolve 1 gm. of barium 
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hydroxide in 100 cc. of water, add 1 drop of methyl orange 
solution, and titrate with normal hydrochloric acid. Not 
less than 6.3 cc. of the normal acid should be necessary to 
produce the red end-point. 

1 cc. of normal HCl = 0.15777 gm. of BaCOH)^ -h SH^O, 
log. 19802. 

BARIUM HYDROXIDE SOLUTION 

(Baryta Water) 

A clear, colorless liquid, of strongly alkaline reaction. 
Baryta water contains 3.3 per cent of crystallized barium 
hydroxide, Ba(OII )2 -f 8 H 3 O. 

TESTS OF PURITY 

The tests to be made are those given under Barium Hy¬ 
droxide. But for each gram of crystallized barium hydrox¬ 
ide, 30 cc. of baryta water are to be taken. The quantita¬ 
tive determination is made as follows. 

Quantitative Determination. — Titrate 50 cc. of baryta 
water with normal hydrochloric acid, using methyl orange 
as the indicator. At least 10.5 cc. of normal hydrochloric 
acid should be required to produce the red end-point. 

1 cc. of normal HCl = 0.15777 gm. of Ba (OH )2 -f 8 H 2 O, 
log. 19802. 

BARIUM NITRATE 

na(NO;,)i. Mol. Wt. 261.48. 

Colorless crystals, soluble in 20 parts of cold, and in 2.8 
parts of boiling, water. The aqueous solution is neutral to 
litmus paper. Barium nitrate is insoluble in absolute alcohol. 

TESTS OF PURITY 

Chlorides. — The 1: 20 aqueous solution acidulated with 
nitric acid should show no change on the addition of silver 
nitrate solution. 
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solidifies at 0° C. to rhombic, crystalline scales, which melt 
at + 4° C. Its specific gravity is 0.883, and it boils at 
80.5° C. 

TESTS OP PURITY 

Thiophene.* — On shaking 50 cc. of benzene with 20 cc. of 
concenti-ated sulphuric acid, the sulphuric acid should remain 
colorless; on now adding a crystal of isatin, and again shaking 
and allowing to stand one hour, the sulphuric acid should 
have neither a green nor a blue color. 

Carbon Disulphide.f — Thoroughly mix 50 cc. of benzene 
with 50 gm. of alcoholic potassium hydroxide solution (11 gm. 
of potassium hydroxide in 90 gm. of absolute alcohol), and 
allow the mixture to stand several hours at a temperature 
of about 20° C. Shake with about 100 cc. of water, remove 
the acpicous solution from the benzene, neutralize the latter 
with acetic acid, and add copper-sulphate solution. No 
precipitate should form. 


BENZIDINE 

(Paradiaminodii'henyl) 

(C«I-U)o ■ (NHs),. Mol. Wt. 184.17. 

A grayish-yellow, ciystalline jiowder, melting at 122° C. 
lienzidinc is very difficultly soluble in cold water, but more 
readily in boiling water, in alcohol, and in ether. 

TEST OP PURITY 

Sulphur and Sulphates. — Thoroughly mix 5 gm. of ben¬ 
zidine with a mixture of 5 gm. of anhydrous sodium carbonate 

* Sco C. Schwalbe: “On the Sulphur Content of Pure Benzenes”; 
ZtHchr. Parl).-Toxtl. Ind., 3, 401 (1904); J. Chem. Soc. 88,1, 124 (1905). 
Ztschr. Parh.-Textl. Ind., 4 , 113 (1905); J. Soc. Chem. Ind., 24 , 271 (1905). 

t P. Frank: Chem. Ind., 24 , 237, 262 (1901) [or Chem. Centralb., (5) 
6, I, 1251 (1901)1; J. Soc. Chem. Ind., 20 , 566 (1901). 
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and 2 gm. of potassium nitrate, and cautiously incinerate in 
a platinum crucible. AVlien cold, dissolve the melt in 50 cc. 
of water, filter, add to the filtrate 20 cc. of hydrochloric acid, 
and heat to boiling. On now adding barium chloride solu¬ 
tion, no precipitate of barium sulphate should form on 
standing twelve hours. 

BENZIN 

(Petroleum Ether; Petroleum Benzin) 

A colorless, non-fluorescent, very inflammable liquid of 
strong but not unpleasant odor. Specific gravity 0.640 to 
0.670. Benzin distils between 40 and 75^ C., and does not 
solidify at 0° C.* 

TESTS OF PURITY 

Non-volatile Matter and Heavy Oils. — 20 gm. of benzin 
warmed on the water-bath should volatilize and leave no 
residue. When dropped upon paper, and allowed to evapo¬ 
rate, it should leave no greasy spot. 

Sulphur Compounds or Reducing Agents. — Mix 1 cc. of 
benzin with 5 cc. of a solution of silver nitrate in alcoholic 
ammonia; on plunging the test-tube containing the mixture 
into water of about 50® C., no brown coloration should develop. 

BISMUTH SUBNITRATE 

(Bismuth Basic Nitrate) 

A white, microcrystalline powder, insoluble in water and 
in alcohol, but soluble in diluted hydrochloric, nitric, or 
sulphuric acid. On shaking bismuth subnitrate with water, 
it imparts an acid reaction to the latter. 

* Benzin is a mixture of various hydrocarbons. It has, therefore, 
no sharp boiling point, but distils within rather wide limits. The test¬ 
ing of benzin for benzene by nitrating the latter with nitro-sulphuric 
acid was not adopted here, because it is impossible to obtain a benzin 
that will stand this test. 
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TESTS OF PURITY 

Carbonates, Lead, Copper, Salts of the Alkalies, etc. — 
0.5 goi. of bismuth subnitrate should completely dissolve in 
25 cc. of cold 16 per cent sulphuric acid without the evolu¬ 
tion of carbon dioxide, and should yield a clear solution. 
10 cc. of this solution, with an excess of ammonia water, 
should yicild a colorless filtrate. Another 10 cc. of this 
solution, diluted with 100 cc. of water and treated with 
hydrogen sulphide to completely precipitate the bismuth, 
should yield a filtrate leaving no weighable residue on evapo¬ 
ration and ignition. 

Chlorides. — On adding silver nitrate solution to a solution 
of 0.5 gm. of l)i.smuth subnitrate in 5 cc. of nitric acid, not 
more tlian a slight opalescent turbidity should develop. 

Sulphates. — The solution of 0.5 gm. of bismuth sub- 
nit.rate in 5 cc. of nitric acid should show no change on the 
addition of 5 to 10 drops of barium nitrate solution. 

Ammonia. — On warming 1 gm. of bismuth subnitrate 
with 10 cc. of sodium hydroxide solution (sp. gr. 1.3), no 
ammonia sliould be evolved (to bo ascertained by moistened 
litmus jiaper). 

■Residue on Ignition. — On igniting 1 gm. of bismuth sub¬ 
nitrate, there should remain a residue of bismuth oxide 
weighing 0.79 to 0.82 gm. 

Arsenic. — The residue of bismuth oxide obtained above 
is triturated to a fine powder, and dissolved in sulphuric acid 
with heat. Set a Marsh apparatus in operation, using 20 gm. 
of arsenic-free, granulated zinc, and dilute (1:5) sulphuric 
acid, then introduce the bismuth solution in small quantities 
at a time into the evolution flask. No deposit of arsenic 
should be visible in the reduction tube within half an 
hour. 
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BROMINE 

Br. Atomic Wt. 79.96. 

A dark red, almost black liquid, of specific gravity 2.97 to 
2.99, and boiling at 63° C. Bromine dissolves in about 
30 parts of water. It is easily soluble in alcohol, ether, 
chloroform, and carbon disulphide. 

TESTS OF PURITY 

Non-volatile Matter.— 5 gm. of bromine warmed in a porce¬ 
lain dish on the water-bath should volatilize and leave no 
weighable residue. 

Sulphuric Acid, Chlorine, and Organic Bromine Compounds 
(Bromoform; Carbon Tetrabromide). — 5 gm. of bromine dis¬ 
solve without turbidity of any kind in 100 cc. of watSr 
after adding, by drops, 20 cc. of ammonia water.* Evapo¬ 
rate to dryness the solution of ammonium bromide thus 
obtained, and test for: 

(а) Sulphuric Acid. 

Dissolve 2 gm. of the ammonium bromide in 60 cc. of 
water, and add 0.5 cc. of hydrochloric acid followed 
by barium chloride solution. A precipitate of barium 
sulphate should not form on standing twelve 
hours. 

(б) Chlorine. 

Dissolve 0.1 gm. of the ammonium bromide in 10 cc. 
of water, and mix with 4 cc. of ammonium carbonate 
solution (1 part of ammonium carbonate, 1 part of 
ammonia water, and 3 parts of water), then add 
12 cc. of decinormal silver nitrate solution, filter, 

* Organic bromine compounds gradually separate out in the form of 
oily drops. 
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and acidulate the filtrate with nitric acid. Only a 
slight opalescence should develop.* 

Iodine. — Dissolve 1 gm. of bromine in 40 cc. of water, 
add 4 gin. of powdered iron, and shake two to three minutes. 
Filter, add starch solution to the filtrate, and cautiously 
allow a few drops of bromine water to flow upon the surface. 
A blue zone should not form at once below the yellowish 
upper portion of the liquid. 

BROMINE WATER 

A saturated, aqueous solution, containing about 3 per cent 
of Br. 

TESTS OF PURITY 

Sulphuric Acid. — Add 0.5 cc. of hydrochloric acid and 
barium chloride solution to 50 cc. of bromine water, and b’oil 
the liquid until the bromine has been completely expelled 
from it. No precipitate of barium sulphate should separate 
on standing one hour. 

Bromine Content. — Let 10 cc. of bromine water run into 
a solution of 5 gm. of potassium iodide in 100 cc. of water, 
allow to stand half an hour in a stoppered flask, and then' 
titrate with decinormal sodium thiosulphate solution. 

1 cc. of decinormal Na^S^Oa = 0.007996 gm. of Br., log. 
90287. 

BRUCINE 

CsaHaoNsO. + 2H.Ot. Mol. Wt. 430.32. 

Small, white crystals, difficultly soluble in cold, but more 
readily soluble in boiling, water. Brucine is easily soluble 

* Some opaloaccnce always occurs liecause silver bromide is not abso¬ 
lutely iusolulilc in ammonium carbonate solution. 

Regarding the quantitative determination of chlorine in bromine, see 
Topf. Pharm. Ztg., 37, 364 (1892). 

t Brucine also crystallizes with 4 molecules of water; then it dissolves 
in 320 parts of cold, and in 150 parts of boiling, water. 
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in 85 per cent alcohol, and in chloroform. The aqueous 
solution of brucine is alkaline to litmus paper, and is levo- 
gyrate. When dried at 100® C., brucine melts at 178® C. 

TESTS OF PURITY 

Water of Crystallization. — 1 gm. of brucine dried 
100® C. to constant weight should lose not more than 0.083 grti- 

Mtric Acid. — 0.01 gm. of brucine should dissolve in 5 cc* 
of pure concentrated sulphuric acid, and yield a colorless or, 
at most, scarcely perceptible faint pink color.* 

Strychnine. — Treat 0.5 gm. of brucine with 5 gm. of 
absolute alcohol at the ordinary temperature for one hour, 
with frequent shaking. Filter, transfer a portion of the 
undissolved substance to a watch glass, allow it to dry there-' 
on, and then dissolve it in a few drops of concentrated sul¬ 
phuric acid. To this solution add a small crystal of potassiuixx 
dichromate. A play of colors, from blue through violet aaci 
red into green, is evidence of the presence of strychnine. 

Quantitative Determination. — Dissolve 0.25 gm. of brucine 
in 50 cc. of 85 per cent alcohol, and titrate with decinormal 
hydrochloric acid, using lacrnoid as the indicator. At least 
5.8 cc. of decinormal acid should be required to produce the 
red end-point. 

1 cc. of decinormal liCl = 0.043032 gm. of -f- 

2H2O, log. 63379. 

CADMIUM BOROTUNGSTATE SOLUTION 

A perfectly clear, yellowish, or light brown, liquid, having 
a specific gravity of 3.28. 

CADMIUM AND POTASSIUM IODIDE 

(Potassium-Cadmium Iodide) 

A white powder, easily soluble in water and in alcohoL 

*The sulphuric acid should be tested with diphenylamine to insure 
the absence of nitric acid. 
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Cadmium and potassium iodide readily acquires a slight 
yellowish color on keeping. 

TESTS OF PURITY 

Foreign Metals. — 

(a) Dissolve 1 gm. of cadmium and potassium iodide in 
20 cc. of water, add to the solution 2 cc. of potassium 
hydroxide solution, and filter. Neither before nor 
after acidulating with hydrochloric acid should the 
filtrate yield a precipitate with hydrogen sulphide 
water. 

(&) Dissolve 1 gm. of cadmium and potassium iodide in 
30 cc. of water, and add to the solution 5 cc. of 
ammonia water. The liquid should remain clear 
and colorless on shaking. 

Sulphates. — The 1:20 aqueous solution acidulated with 
hydrochloric acid should not be affected by barium chloride 
solution. 

Iodic Acid. — The 1:20 solution freshly prepared with 
boiled water should not immediately give a blue color on 
adding starch solution followed by 2 or 3 drops of dilute 
sulphuric acid. 

CALCIUM CARBONATE PRECIPITATED 

CaCOa. Mol Wt. 100.1. 

A white, crystalline powder, almost insoluble in pure water 
(1:27000), but somewhat soluble in carbonated water. 

TESTS OF PURITY 

Solubility in Hydrochloric, Nitric, and Acetic Acids. — 5 gm. 

of calcium carbonate should be completely dissolved by 25 cc. 
of hydrochloric acid, and by 25 cc. of nitric acid, and by 
60 cc. of 30 per cent acetic acid. The solutions must be 
clear and colorless. 
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Heavy Metals. — Dissolve^ 1 gtn. of calciuin c»iirlK>nnlc* in 
5 cc. of hydrochloru*. acid and 25 cc. of waf(*r. TIuh solu¬ 
tion should not afford a ])n‘<‘ii>ital(‘ or a. gnuai (*olor witli 
hydrogen sulphidt^ wa.l(‘r; nor with aninionia watta* in c*xc‘c\sh 
accoin{)ani(Hl by 2 to 2 drops of anunouiuin sulphide^ solution. 

Magnesium. Dissolve^ I gtn. of calcium carb(»natc in 
5 cc. of hydrochloric, acid and 5 cc, of \vat(*r. do (his Mi>lu- 
tion add .10 cc. of ammonia watca* and an c’xccss of annnoiiluin 
oxalate solution, allow to stand five* Inmrs, liltca*, and ad«l 
to th(‘ filtrate sodium phosphate* solution. N(» pn‘t‘ipita.fc* 
should form on standing tw(‘lv(‘ hours. 

Sulphates. Dissolve* I gin. of calcium <*arbonnte in o cc, 
of hydrochloric acid and 25 cc. of \vat(*r, boil the sedution 
five minutes, and add barium chloride* solution. No pnanpi- 
tate of barium sulpliatc should form on standing twelve 
hours. 

Chlorides. — 1 gm. of calcium carbonate* elisse)lv<‘<l in 5 cen 
of nitric aciel and 25 ea*.. ol watea*, must* show nej e-hange* on 
the additieai of silvea* nitrate* solidiein. 

Phosphates. Dissolve 10 gm. eif eailcium eairbonab* in 
50 cc. of nitric acid, aelel 25 cc. eif mumemimn nmlylHlafc* 
solution, anel allow to stanel (we*lve* hours at a. (e*mpcriUunj 
ol 30 to '10° V>, Ne) y(*llow pr(*cipitate‘ should torm. 

Alkalies and Calcium Oxide. I gm. eif e*nlcium e*nrI»onate* 
shaken with 50 parts eil be)ile*d anel cooleal watt*!’ should 
yielel a filtrate without an alkaline* reaictiem, whie*h em e»vapo> 
ration and ignition sheiulel Ie*avc,* a re'sieluc weaghing at most 
0.001 gm. 

CALCIUM CHLORIDE, CRYSTALS 
I a luo. M(»l. Wt. 2nrn!). 

Colorl(^ss crystals, eDIieiuesscead. in the* air, and e*asi!y s<»!ulilc 
in water anel in alc.ohoh The 1: 10 sohditm slamld be ia*utral 
to litmus papea*. 
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I'MS'rS ()Ii' I'UlilT'V' 

Substances Insoluble in Absolute Alcohol. — 2 fijin. of eal- 
ciuiti clilorido .should coiui)lck'ly dis,solve in 20 ec. of ab¬ 
solute alcohol. 

Heavy Metals. - 20 cc.. ol l,Ii(( 1:10 a(|u(H)u.s .solution .sliould 
sliow no cluui^u- on adding 1 cc. of hydrochloric acid and 
li.ydingcn sulphide' wale'r. On further adding r> cc. of atn- 
nionin wafer and 2 to ;{ dro|).s of anunoniutn sulfdiide .solu- 

fi(»n, no gn'cn color should develop, nor .should a precipitate 
fonn. 

Sulphates. On adding barium chloride* solution to the 
solution of 2 gm. of calcium chloride in 20 cc. of watesr acid¬ 
ulated with O.J) c(^ of hy<lrochloric acid, no precipitate should 
iorni on standing i,w('lve hours. 

Ammonium Salts. On boiling 2 gm. of calcium chloride 
with 10 (rc. of .sodium hydroxich^ .solution, no ammonia should 
be evolved (to be asc('rtaine<l by moi.slened litmus pajx'r). 

Barium. ()n adding 20 cc. of calcium sulphate! solulion 
to tlu! solul ion of 2 gm. of calcium chloride! in 20 cc. of wak'r, 
no pn'cipitale should form within three! he)urs. 

Arsenic. Introehu'e! 10 gm. eif arse'iiie'-fre'e, me!taHic zinc 
inl-e) the! ge'ue-raf ing Ihisk eif a Marsh at)paratus, and start the' 
hyehnge'ii with elilute! (l:,f)) .sulphuric aeiel. l)i.s,se)lve 5 gm. 
of e'alciiim chloride! in 20 cc. of wate'r, intre)elue'e t he sedutiem 
in 'small epiantitie's at a time' inte) the! Marsh af)i)aratu.s, and 
tnainlain the! stre'iun e)l gas Idr abemt e)ne! heeur. No ele'po.sit 
e)f ar.se'iiie: sheailel be! visible! in the! reduction tube! within 
this time'. 

CALCIUM CHLORIDE, DRY, GRANULATED 

White', granular, pe)re»u.s mas,se',s in pie!e'e's the size! of pens, 
the! fea'in pre'fe'rre'el for eh-ying ga-sc's. d’his is the preparation 
te) be! use'el fur (illing absorptie)n tube's fea- the! ele!t,e'rminalie«i 
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of carbon dioxide, as in elementary analyses, but it ^hould 
be previously rendered neutral by means of carbonic acid. 

CALCIUM CHLORIDE FUSED 

White crystalline masses; formula:practically CaClj. Fused 
calcium chloride is chiefly used for drying liquids, e.g., ethers, 
esters, ethereal oils, hydrocarbons, etc. 

CALCIUM HYDROXIDE 

(Slaked Lime) 

Ca(OH) 2 . Mol. Wt. 74.11. 

A white, dry powder. 

The article is tested as to purity by the methods detailed 
under Calcium Oxide from Marble, on page 83. 

CALCIUM OXIDE, FROM ICELAND SPAR 

CaO. Mol. Wt. 56.1. 

White pieces in the form of Iceland spar crystals. 

TESTS OF PURITY 

Solubility and Sulphates. — 3 gm. of calcium oxide slaked 
with 10 cc. of water should completely dissolve in 15 cc. of 
hydrochloric acid without efi^ervescence. Dilute the solution 
with 50 cc. of water, heat to boiling, and add barium chloride 
solution. On standing twelve hours, not more than a scarcely 
perceptible, unweighable trace of barium sulphate should be 
present. 

Phosphates. — Slake 3 gm. of calcium oxide with 10 cc. 
of water, dissolve in 25 cc. of nitric acid, and add 25 cc. of 
ammonium molybdate solution. No yellow precipitate should 
form on standing twelve hours at 30 to 40° C. 

Chlorides. — Slake 3 gm. of calcium oxide with 10 cc. of 
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W!il(T, (liHH()lv(i in 20 cn. of nitric acid, and dilute the solution 
with 10 cc. of water. 'I'he solution should show no change 
on lh(! addition of silvru' nitraUi solution. 

Iron. Slakes 1 gin. of calcium o.xidc with 5 cc. of water, 
and di.ssolvi^ in 10 c.c.. of hydrochloric acid. The solution 
should not immcdial-cly afford a blue color on adding 0.5 cc. 
of potassium fi'rrocyanidc solution. 

CALCIUM OXIDE, FROM MARBLE 

(Limk) 

CiiO. Mol. Wt. r.(!.l. 

White pieces of granular structure which develop much 
heat on being siirinkled with water, and which Ijccomo con- 
vertisl into a fine, dust.-like powdi^r, or a [lasty mass, according 
(.o the ((uantity of water u.sed. (falcium oxide is aolulile in 
about 800 parts of cold, and in 1300 parts of boiling, water. 

TIOHTH OF PURITY 

Carbonates, Silica, Alumina, and Sulphates. — Hlakc 5 gm. 
of calcium oxide with 10 c.c. of water. The magma so ob¬ 
tained should almost compU-tely dissolve in 30 cc. of hydro¬ 
chloric. acid without strong cffervesci^nce. Dilute the solution 
with 20 c.c. of watc'i', and [il(.er. (The insoluble residue, after 
ignition, should weigh at most 0.005 gm.) To 25 cc. of the 
filtrate, add barium c.hloridii solution; the luiuid should show 
no change within ten minutes. Supersaturate 25 cc. of the 
filtrate with ammonia water; the liquid should not be ren- 
der(‘d more than slightly opalescent. 

Chlorides. - Slake 1 gm. of calcium oxide, with 3 c.c. of 
water, dissolvi' in 10 i^c. of nitric acid, dilute the solution 
with 10 c,c.. of wat.er, filter, and jwld silviT nitrate sohition to 
the filtrate. The licpiid sliould not be. rendered more than 
slightly opalescent. 
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CALCIUM PHOSPHATE, DIBASIC 

(Secondaky Calcittm Phosphate; Dicalcium Phosphate) 
CaHPOi + 2HjO. Mol. Wt. 172.14. 

A white, crystalline powder, easily soluble in hydrochloric, 
nitric, or phosphoric acid, without effervescence; it is diffi¬ 
cultly soluble in water, and in cold acetic acid. 

Dicalcium phosphate does not dissolve in boiling water 
without decomposition; it produces a liquid of acid reaction 
and an amorphous residue, the composition of which approx¬ 
imates that of the neutral salt. 

TESTS OF PURITY 

Arsenic. — The test is carried out as described under 
Calcium Phosphate, Monobasic on page 85, using a solution 
of 2 gm. of dicalcium phosphate in 5 cc. of hydrochloric acid 
and 15 cc. of water 

Chlorides. — Dissolve 1 gm. of dicalcium phosphate in 
5 cc. of nitric acid and 15 cc. of water; on adding silver 
nitrate solution, not more than a slight opalescent turbidity 
should be visible. 

Heavy Metals. — The solution of 1 gm. of dicalcium phos¬ 
phate in 5 cc. of hydrochloric acid and 15 cc. of water should 
afford a pure white precipitate on the addition of hydrogen 
sulphide water and 10 cc. of ammonia water. 

Sulphates. — On shaking 1 gm. of dicalcium phosphate 
with 20 cc. of water and filtering, the filtrate, on adding 1 cc. 
of hydrochloric acid and barium chloride solution, should 
develop no precipitate within twelve hours. 

Residue on Ignition. — On ignition, dicalcium phosphate 
should yield 74 to 75 per cent of its weight of residue.* 

* On ignition, dicalcium phosphate is converted into calcium pyrophos- 
phate, whereby it theoretically loses 26.12 per cent of water. 
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CALCIUM PHOSPHATE, MONOBASIC 

(Calcium Biphosphate; Calcium Acid (or Super) Phos¬ 
phate; Primary Calcium Phosphate; 

Monocalcium Phosphate) 

Ca(HoP 04)2 + HoO. Mol. Wt. 252.14. 

Colorless, pearly scales, which readily deliquesce in the air. 

Calcium biphosphate dissolves in much water, apparently 
without decomposition; with a small quantity of water, an 
amorphous salt separates, richer in calcium, while the solution 
exhibits a strongly acid reaction. 

On heating a 1: 20 aqueous solution of calcium biphosphate 
to boiling, a precipitate forms. 

TESTS OF PURITY 

Arsenic.—Introduce 10 gm. of arsenic-free, granulated zinc 
into the generating flask of a Marsh apparatus, and start the 
stream of hydrogen by adding dilute (1:5) sulphuric acid. 
After the apparatus and reagents have been tested in the 
usual manner, dissolve 2 gm. of calcium biphosphate in 5 cc. 
of hydrochloric acid and 15 cc. of water. Introduce this 
solution into the Marsh apparatus, and maintain the flow 
of gas for about one hour. No deposit of arsenic should be 
visible in the reduction tube within this time. 

Chlorides. — A solution of 1 gm. of calcium biphosphate in 
5 cc. of nitric acid and 15 cc. of water should not be ren¬ 
dered more than slightly opalescent on the addition of silver 
nitrate solution. 

Heavy Metals. — On adding hydrogen sulphide water and 
10 cc. of ammonia water to a solution of 1 gm. of calcium 
biphosphate in 5 cc. of hydrochloric acid and 15 cc. of water, 
a pure white precipitate should form. 

Note. — The presence of a small quantity of sulphuric acid in this 
preparation cannot be avoided. It is due to the customary methods of 
manufacturing the salt. 
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CALCIUM PHOSPHATE, TRIBASIC 

(Tertiary Calcium Phosphate; Tricalcium Phosphate) 
Ca3(P04)2. Moi. Wt. 310.3. 

A white, amorphous powder, insoluble in cold water. 
Tricalcium phosphate is gradually decomposed by boiling 
water into an insoluble basic salt and an easily soluble acid 
salt. It is easily soluble in hydrochloric or nitric acid, and 
without effervescence. 

TESTS OF PURITY 

Arsenic. — The test is carried out as detailed under Cal¬ 
cium Phosphate, Monobasic, on page 85, using a solution of 
2 gm. of tricalcium phosphate in 5 cc. of hydrochloric acid 
and 15 cc. of water. 

Sulphates. — Shake 1 gm, of tricalcium phosphate with 
20 cc. of water, filter, and add to the filtrate 1 cc. of hydro¬ 
chloric acid and barium chloride solution. No precipitate 
should form on standing twelve hours. 

Chlorides. — The solution of 1 gm. of tricalcium phosphate 
in 5 cc. of nitric acid and 15 cc. of water should not show 
more than a slight opalescent turbidity on adding silver 
nitrate solution. 

Heavy Metals. — The solution of 1 gm. of tricalcium phos¬ 
phate in 5 cc. of hydrochloric acid and 15 cc. of water should 
yield a pure white precipitate on adding hydrogen sulphide 
water and 10 cc. of ammonia water. 

CALCIUM SULPHATE 

(Gypsum) 

CaS 04 + 2 H 2 O. Mol. Wt. 172.19. 

A fine, white powder, difficultly soluble in water (about 
1:500). 
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TESTS OF PURITY 

Iron, Magnesium, and Alkalies. — On warming 2 gm. of 
calcium sulphate with 10 cc. of hydrochloric acid and 100 cc. 
of water, a clear solution should result, which, on the addi¬ 
tion of 15 cc. of ammonia water and a few drops of ammo¬ 
nium sulphide solution, should not acquire a greenish or 
dark color. To the solution, no matter whether a precipitate 
of calcium sulphate has formed or not, add ammonium 
oxalate solution in slight excess, filter, evaporate the filtrate, 
and ignite in a platinum dish. There should not remain a 
residue weighing more than 0.001 gm. 

CALCIUM SULPHIDE 

(Sulphurated Lime) 

Light-gray cubes, from which dilute hydrochloric acid sets 
free copious quantities of hydrogen sulphide gas. 

TEST OF PURITY 

Arsenic. — This is carried out as detailed under Barium 
Sulphide on page 72. 

Note. — This preparation serves for the generation of arsenic-free 
hydrogen sulphide. The hydrochloric acid used for this purpose should 
also be tested for arsenic. 

CARBON DISULPHIDE 

CS 2 . Mol. Wt. 76.12. 

A clear, colorless, neutral liquid of specific gravity 1.270 
to 1.272, and boiling at 46 to 47° C. 

TESTS OF PURITY 

Non-yolatile Matter. — On evaporating 50 cc. of carbon 
disulphide on the water-bath, no weighable residue should 
remain.* 

* Under the influence of light, carbon disulphide becomes yellowish, 
and then leaves a slight residue on evaporation. 
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Hydrogen Sulphide and Foreign Organic Sulphur Com- 
pounds. “ 

(a) On Khakiiig 10 <r. nf cHrlxni distilpliitlc witii lend 
cnrbonulo, tlic latter ulinuld not actniin* ti lirown 
color. 

(h) On Hliaking 2 cc. (if carlion di,-iiil|>!tidc in a dry vcnhcI 
with a gloliulc of metallic meremy, the bright 
wirfac.e of the latter ahould not become covered 
with a dark, iiulvi'rulent coating. 

Sulphuric and Sulphurous Acids. i In .^baking 1(1 cc. of 
carbon diHulphide with o cc. of water, the latlt‘r .dmtild 
neither redden nor decolorize bhu* litmus |*ai*er, 

CARMINE 

(('AltMINM I. jN‘\<'(’U}\tii 

Bright red, light pieces, which are very friabli- and ri-dtt- 
cible to a fiiui powder, Cni'mine is inNohdile in water, and in 
dilute acids, but is soluble in ammonia. 

TESTS OF I'flilTV 

Solubility. - 0.15 gm. .shotdil l(e almiist completely .solulfle 
in a ini.'cture of 5 cc. (»f ammonia water and 2(1 cc. of water, 
ykilding a violcl-rcd sohilion; oidy a small amminl of lioc- 
cuksnt matter should nmiain undissolveil, 

Ash. —0.25 gm. of carmine catitioiidy incinerated in a 
porc(dain crucible shoidd tail yield an a-dt weighing more 
than 0.02 gm. Particular attention dtonld be paid to the 
odor of the decomposing carmine; it is similar to that yielded 
during the. (a)nd»u,s(ion of proteids, .\n (alor of brondm* 
would |)oiut to a sophistication willi an eo*4nt‘ lake; and an 
odor of plaaiol woidd point loan admiMiire of p-eonine lake. 

Noth. — KogimUiiK ttic xdiiltefiitinds nf fni'liiiti'id >«'<' K, 

Donath, DinRl. jkiI. .t.. 394, l.SK (IHlil i; .t, .S,if, (Vm la.l , 14, no.’. (tsittj. 



CHEMICAL REAGENTS 


89 


Regarding the preparation of carmine solutions and carmine tinctures, 
see Merck's Reagentien-Verzeichnis, p. 171 (1903); Cohn, Tests and Re¬ 
agents, p. 349 (1903). 

Regarding the composition of carmine and of carmine ash, see S. Feitler, 
Ztschr. angew. Chem., 5, 136 (1892) [or Ztschr. anal. Chem., 32, 627 
(1893)]; J. Soc. Chem. Ind., 12,256 (1893). 

CHARCOAL, AOTMAL 
(Blood Charcoal, Purified by Acid) 

A dry, light, black powder. 

TESTS OF PURITY 

Material Soluble in Water. — Exhaust 1 gm. of animal 
charcoal by boiUng with 20 cc. of water, filter, and evaporate 
the filtrate to dryness. The residue should not weigh more 
than 0.003 gm. 

Material Soluble in Alcohol. — Heat a mixture of 1 gm. of 
animal charcoal and 20 cc. of alcohol to boihng, and filter. 
The filtrate should leave no weighable residue on evaporation. 

Sulphates, Chlorides, and Nitrates. — 

(а) Boil 1 gm. of animal charcoal with 50 cc. of water for 

a few minutes, and filter. The filtrate should be 
colorless and neutral. On adding to 10 cc. of the 
filtrate some barium nitrate solution, no immediate 
turbidity should be produced. 

(б) On adding silver nitrate solution to 10 cc. of the 

filtrate, not more than a slight opalescence should 
develop. 

(c) On adding 1 drop of 1:1000 indigo solution and 5 cc. 
of concentrated sulphuric acid to 10 cc. of the fil¬ 
trate, the blue color of the solution should not dis¬ 
appear. 

Copper, Iron, and Calcium. — Boil 1 gm. of animal charcoal 
with 40 cc. of water and 10 cc. of hydrochloric acid for about 
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five minutes, filter, and to 10 cc. of the filtrate add 25 cc. 
of ammonia water; the liquid should not acquire a blue color, 
nor should a flocculent precipitate form. On the further 
addition of a few drops of ammonium sulphide and am¬ 
monium oxalate solutions, no turbidity should develop 
immediately. 

Residue on Ignition. — 1 gm. of animal charcoal should 
leave a residue weighing not more than 0.10 gm. on ignition. 

Hydrogen Sulphide. — Heat 1 gm. of animal charcoal with 
40 cc. of water and 10 cc. of hydrochloric acid, and test the 
escaping vapors with moistened lead acetate paper. The 
latter should not acquire a brown color. 

Decolori 2 ing Power. — Dissolve 50 gm. of caramel (sugar 
coloring; burnt sugar) in 50 cc. of water, add 100 cc. of 
85 per cent alcohol, dilute the whole to 1 hter, allow to 
stand for several days, and then filter. Dilute 5 cc. of this 
caramel solution with 50 cc. of water, add 1 gm. of animal 
charcoal, boil the mixture ten minutes under a reflux con¬ 
denser, and then filter. The filtrate should be perfectly 
colorless. 

CHLORINE WATER 

A clear, pale, greenish-yeUow liquid, having a strong odor 
of chlorine. The liquid should contain about 0.4 per cent of Cl. 

TESTS OF PURITY 

Non-volatile Matter. — 20 gm. of chlorine water evaporated 
in a glass dish on a water-bath should leave no weighable 
residue. 

Chlorine Content. — Let 25 gm. of chlorine water run into 
a flask containing a solution of 1 gm. of potassium iodide in 
25 cc. of water. Add a few drops of starch solution, and 
titrate the liberated iodine with decinormal sodium thio¬ 
sulphate solution, of which at least 28.2 cc. should be used to 
cause the blue color to disappear. 



CHEMICAL RE AO ENTS 


91 


1 of (kicinonnal NiijHjOs «= 0.003545 grn. of Cl, log. 
54902. 

Hydrochloric Acid.* —- kShake 20 gjo. of chlorino water 
witli hI)ou(. 5 gill, of puro morcury vigorously for five uiinutcH. 
l<'iItor, add phonolphthaloiii to the solutiou, and run in 
normal potaHsiuin hydroxido Holution, by drops, until a rod 
oolor appeuu-H. Not moro than 0.1 cc.. of normal alkali should 
bo ro<|uir('d to produoo tho rod ond-point. 

CHLOROFORM 

OIKlla. Mol. Wt. 119.36. 

A clear, colorlosH, V(iry volatile liquid, slightly soluble in 
water (1:200), but misciVilo in all proportions with alcohol, 
oth(‘r, and fatty and volatile oils. Chloroform has a specific 
gravity of 1.485 to 1.489, and boils at 00 to (52° C.f 

'I'l'XrS OF I’URITY 

Free Acid. Vigorously shako together 20 cc. of chloro¬ 
form and 10 cc. of water for half a minute; after the chloro¬ 
form has separated, draw off the a<iuoouH layer with a pipette. 
The ru|uid should not redden lilue litmus paper, nor should 
it aciiuire an opalescence when overlaid on a mixture of 
2.5 cc. of water and 2.5 cc. of silver nitrate solution. 

Free Chlorine. ■ On shaking 5 cc. of chloroform with 
5 cc. of zinc iodido-starcli solution, the latter should not 
aciiuire a blue color, nor should the chloroform become 
colored. 

Foreign Organic Bodies. — On repeatedly shaking 20 cc. 

* (IhloriiKi water, uiiIomh roccutly prepared, alwaya contains hydro- 

chloria ao.id. 

^ Tilth of pure (al)Holnto) chlorofonn l.o dccoTopoHO may be 

provente<i by the adcUtioo of a nmall anvount (up to 1 per cent) of pure 
abBolute aleohoL The Hpecifui gravity and boiling point are Hotnewhat 
changed by thiH addition. Th(? alcohol may 1)0 removed from tho (jhlo- 
rofonn liy shaking it twice with double itH volume of pure milphurio acid, 
neutrali^^ing tho acid with granulated potaHHiuin carbonate, and diwiilling. 
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of chloroform and 15 cc. of concentrated sulphuric acid in 
a glass-stoppered flask, 3 cm. wide, which has been rinsed’ 
previously with sulphuric acid, the acid should not acquire 
a color within one hour. 

CHROMIUM TRIOXIDE — FREE FROM SULPHURIC ACID 

( (Acid) Cheomic Anhydeide) 

CrOa. Mol. Wt. 100.01. 

Dark, brownish-red needles, or rhombic prisms, very 
readily soluble in water. Chromium trioxide contains almost 
100 per cent of CrOj. 

TESTS OF PURITY 

Sulphuric Acid. — 2 gm. of chromium trioxide must afford 
a clear solution with 20 cc. of water. On adding to the 
solution 20 cc. of hydrochloric acid and 1 cc. of barium 
chloride solution, no turbidity should occur immediately. 

Potassium Sulphate and Potassium Chromate. — Ignite 0.2 
gm. of chromium trioxide in a porcelain crucible, triturate 
the residue with about 20 cc. of water, and filter. Evapo¬ 
rate the filtrate to dryness on a water-bath, dry the residue 
at 100° 0., and weigh. The residue must not weigh more 
than 0.002 gm. 

Quantitative Determination. — Dissolve 5 gm. of chromium 
trioxide in water and dilute to 500 cc. Introduce 10 cc. of 
this solution into a stoppered flask of about 400 cc. capacity, 
dilute with 100 cc. of water, and add 5 gm. of potassium 
iodide and 2 cc. of hydrochloric acid. Allow the mixture to 
stand for about ten minutes with frequent shaking, then 
dilute with 200 cc. of water, and titrate with decinormal 
sodium thiosulphate solution. 

1 cc. of decinormal NajSjOs = 0.003336 gm. of CrOs, log. 
52323. 
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COBALT NITRATE 

(COHALTOUK NiTHATK) 

Co(N():i), I (iHsO. Mol. Wt. 2!)1.1'7. 

U('(l, inonoc.liiiic priHiuH, (lc^li(|U(‘Hccut in moist air, and 
niadily ko1uI)1o in wat<^r and in alcohol. 

TUSTS OK PURITY 

Sulphates. —- A Holution of I gin. of cobalt nitrate in 
20 cc. of wat(!r, to whiidi hav(‘ l){!en added 0.5 cc. of hydro¬ 
chloric. a(!id and a lit.tl(! barium (diloride solution, should not 
beconwi f.urbid. 

Alkali Salts. — Ih'i^'iliitati' tlu^ cobalt comjiletely from a 
soluf.ion of 2 gm. of cobalt nitrate in 100 cc. of water by 
adding ammonia wati'i- and ammonium suliihide solution; 
filter, ('vaporaUi tln^ filtrat.(^ to dryness, and ignite the nssidue. 
Tlu' wi^ight. of th(^ lattcu' shoukl not (^xciH'd 0.005 gin. 

Zinc. 'I’o a solution of 0.5 gm. of cobalt nitrate in 50 cc. 
of water, add 5 cc. of sodium hydroxide solution (sp. gr. 1.3); 
fillin’, and to the filtrate add ammonium sulphide solution. 
No prccipitati^ should form. 

Lead and Copper. — Dissolve 2 gm. of colialt nitrate in 
50 cc.. of water, and luld 2 cc. of nitric acid, followed by 
hyilrogen sulphide water. 'The solution must show no 
c.hangm 

Nickel.* — Dissolves 1 gm. of cobalt nitrate in 20 cc. of 
wat,er, add 3 gm. of jiotassium cyanidi', boil the solution 
until it has acipiircd a yellow color, filter, and to the filtrate 
add potassium hydroxide solution and bromine water. No 
brown color should develop. 

* ('Ompara thci mat IkkI UHiag nitroHobota-naphthol. So© ProHCott and 
Johnfcioiii, Ciualitativo Chemical AnalyBiH, p. 100 (1901). 
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COLLODION 

A colorless, or slightly yellowish, neutral, syrupy liquid, 
which, exposed in thin layers, evaporates, and leaves a 
tough, colorless film. Collodion contains about 4 per cent 
of soluble cotton. 

TESTS OP PURITY 

Acids. — Blue litmus paper, when immersed in collodion, 
should not be reddened immediately. 

Determination of Residue. — On evaporating 10 gm. of 
collodion on the water-bath, it should leave a residue, which, 
when dried at 100° C., should weigh 0.38 to 0.40 gm. 

COPPER, BY ELECTROLYSIS 

Cu. Atomic Wt. 63.6. 

TESTS OF PURITY 

roreign Metals. 

(a) Dissolve 10 gm. of copper in 60 cc. of nitric acid (sp. 
gr. 1.3), and evaporate the solution to dryness on 
the water-bath. The residue should completely dis¬ 
solve in 50 cc. of water and 10 cc. of nitric acid 
(sp. gr. 1.3), yielding a clear solution (absence of 
antimony and tin). To the solution add 15 cc. of 
concentrated sulphuric acid (sp. gr. 1.84), evaporate 
on the water-bath as far as possible, heat the residue 
on a sand-bath until vapors of sulphuric acid begin 
to be evolved, and take up the residue with 100 cc. 
of water. No insoluble residue should remain 
' (absence of lead). On adding 5 cc. of hydrochloric 
acid to the clear solution, no turbidity should ensue 
(absence of silver). Now add 150 cc. of ammonia 
water to the liquid, allow to stand three to four 
he Ts at 50 to 60° C., filter through an ashless filter, 
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whhIi with Hiiunoniacal wator until perfectly frc'e 
from copp{>r. Iucitu^rat(^ the filter with any pn;- 
ei[)ita(.(‘ it may contain, and ignite. The rcHidvie 
.should not weigh more than O.OOl gm. (iron and 
bismuth). 

{(>) Dissolves 10 gm. of copper in (>() cc. of nitric acid (sp. 
gr. 1.3), add to the solution 15 cc. of concentrated 
sulphuric, acid (s{). gr. 1.84), evaporate the solution 
on t.h(‘. wat.(a--l)ath as far as possible, and h(iat the 
(•(‘sidiu^ on a sand-bath until tiui vai)orH of sulphuric 
ac’.hl Ix'gin to be (wolved. Dissolve the re.sidue in 
300 c.c. of water, pass hydrog(‘.n sulphide gas into 
tlu* solution at 70° (1. until the; coi)per is comi)letely 
precipitatc<l, filttu-, conc(aitrat(! the filtrate, exped the 
sulphuric acid on the sand-bath, and ignik) the 
rcsidiK^. Th(i weight of tlu! latk'r sliould not exceed 
0.002 gm. 

Arsenic. l)iss(»lve 10 gm. of coi)i>er in 00 cc. of nitric 
acid (sp. gr. 1.3), add to tlm solution 15 cc. of concentrated 
sulpliurie. acid (sp. gr. 1.84), evaporate the solution on tlu^ 
wat('r-l)ath as far as possible, and then heat the residue on 
tlie satul-l)ath until vapors of sulphuric, acid are evolved. 
When cold, dissolv(^ tla* residue iti 100 cc. of waU'r. 

.S(>t a Marsh apparatus in operation, using 50 gm. of arsenic- 
fre(', granulatc'd zinc, and dilute (1:5) suljduiric acid, then 
iidrodiKu^ the co|)per sulphaki solution in small (juantities at 
a time, and maintain the. flow of gas for about two hours. 
No d(*posit of arsenic should be visible in the reduction tube 
within tins timts. 
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COPPER CHLORIDE, CUPRIC 

(CoppBE Dichloride) 

CuCl 2 + 2 H 2 O. Mol. Wt. 170.S3. 

Green, hygroscopic crystals, easily soluble in water, alcohol, 
and ether. 

TESTS OF PURITY 

Substances Insoluble in Alcohol. — The solution of 5 gm. 
of copper chloride in 5 cc. of water should not be rendered 
turbid on mixing with 5 cc. of 95 per cent alcohol. 

Sulphates. — Dissolve 1 gm. of copper chloride in 20 cc. of 
water, and add 0.5 cc. of hydrochloric acid, followed by 
barium chloride solution. No turbidity should ensue within 
five minutes. 

Salts of Alkali Metals. — Dissolve 3 gm. of copper chloride 
in 100 cc. of water, add 5 cc. of hydrochloric acid, and into 
the solution, maintained at about 70° C., pass hydrogen 
sulphide gas, until the copper is completely precipitated; 
filter, evaporate the filtrate to dryness, and ignite the residue. 
The weight of the latter should not exceed 0.002 gm. 

Iron. — The test is carried out as described under Copper 
and Ammonium Chloride. 

Arsenic. — Introduce 20 gm. of arsenic-free, metallic zinc 
into the generating flask of a Marsh apparatus, and start 
the hydrogen by adding dilute (1:5) sulphuric acid. Dis¬ 
solve 1 gm. of copper chloride in 20 cc. of water, introduce 
the solution in small quantities at a time into the Marsh 
apparatus, and maintain a slow stream of gas for about one 
hour. No deposit of arsenic should be visible in the reduction 
tube of the apparatus within this time. 
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COPPER CHLORIDE, CUPROUS 

{(V)i'i’KR MoNocnwntiDK) 

(•lla(Ma. Mol. Wt. lOH.I. 

A whito, cryHialliiUi powder, itisoluhlc^ in water, but soluble 
in ('.ouecuitrati'd liydroc.hloric aci<l and in aiuinonia water. 

The (juality of <‘.uprouH ehlorhki may be judged from its 
appearance, d'lu^ preparation should be white, but not 
greem nor brown.* Both the hydrochloric acid and the 
ammoniacal solution.s should rapidly and freely absorb 
carbon mono.'cide. 

COPPER OXIDE 

((hji’uic O.xidk) 

(IiiO. Mol. wt,. 70.(1. 

Oopper oxid(‘ is used in ullimatc^ organic analysis, in the 
form of fiiK^ powd(‘r or coarse; granule's, and alse) in the form 
eif wire. 

TWSTH ()P PURITY 

Nitrates, Chlorides, and Carbon Dioxide. — On luxating 
100 gm. e)f c,upper erxide;, and passing e»ve;r it a stre;am of 
moist air fre;ed from carbonic aeiid, nei vapors should be givem 
off which re'dden litmus pape'r, e)r renelcr lime water turbid. 

Substances not Precipitated by Hydrogen Sulphide (Iron, 
etc.). - l)is.solve 2 gm. of (topper e)xide in 10 c,c. of hydre)- 
e-.hleiric aedd (sj). gr. 1.19), elilute with water to 100 cc.; ignite 
the insoluble; re;.sidue;, the; W(;ight of which should not exce;e;d 
O.OOf) gm. Pass hydre)g(;n sulfihide; gas intei the sedation at 
about 70° (1., unt.il the; coppe.r. has complet(;ly pr(;cipita(,e'el, 
filt(;r, evaporate; the; filtrate; e)n the wate;r-bath, and ignite; 
the; r(;sidue. The weight of the latter should not exceed 
0.02 gm. 

Sulphates. — Dissolve 1 gm. of copper oxide in 5 cc. of 


* CuproiiB chloride Boon acejuireB a green color in air. 
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hydrochloric acid (sp. gr. 1.19), dilute with water to 50 cc., 
and add barium chloride solution. No immediate turbidity 
should appear. 

Calcium. — Digest 20 gm. of copper oxide with a mixture 
of 5 cc. of nitric acid and 95 cc. of water for about fifteen 
minutes, shaking frequently; filter, precipitate the copper in 
the filtrate completely by passing hydrogen sulphide gas, and 
filter again. Evaporate the Jfiltrate on the water-bath to 
about 20 cc., add ammonia water in excess, filter once more, 
and to the filtrate add ammonium oxalate solution. No 
immediate turbidity should be produced. 

COPPER SULPHATE 

(Cupric Sulphate) 

CUSO 4 + 5 H 2 O. Mol. Wt. 249.74. 

Blue, transparent crystals, slightly efflorescent in dry air, 
soluble in 3.5 parts of cold, and in 1 part of boihng, water; 
insoluble in alcohol. The aqueous solution is acid to litmus 
paper. 

TESTS OF PURITY 

Salts of the Alkalis, Earths, etc. — Dissolve 3 gm. of copper 
sulphate in 100 cc. of water, add 5 cc. of hydrochloric acid, 
and into the solution, maintained at about 70° C., pass 
hydrogen sulphide gas until the copper is completely precipi¬ 
tated. On evaporating the filtrate to dryness, and igniting 
the residue, the weight of the latter should not exceed 0.001 
gm. 

Iron. — To the solution of 5 gm. of copper sulphate in 
25 cc. of water, add 2 cc. of nitric acid (sp. gr. 1.3), and 
heat the mixture to boiling. Then add 20 cc. of ammonia 
water, pour the liquid through an ashless filter, wash the 
latter with ammoniacal water until perfectly free from 
copper, and then incinerate and ignite the filter together 
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with any precipitate it may contain. The weight of the 
residue should not exceed 0.001 gm. 

COPPER AND AMMONIUM CHLORIDE 

(Ammonio-Cupric Chloride) 

CuClo. 2(NH4C1) + 2 H 2 O. Mol, Wt. 277.57.' 

Blue crystals, giving with water a clear solution slightly 
acid to litmus paper. 

TESTS OF PURITY 

Free Acids. — A solution of 30 gm. of copper and ammo¬ 
nium chloride in 100 cc. of water must be perfectly clear. 
On introducing into the solution several pieces of piano wire, 
the latter should dissolve with the deposition of copper, but 
without any evolution of gas. 

Sulphates. — Dissolve 1 gm. of copper and ammonium 
chloride in 20 cc. of water, and add 0.5 cc. of hydrochloric 
acid, followed by barium chloride solution. No turbidity 
should be produced within five minutes. 

Salts of the Alkalis, Earths, etc. — Dissolve 3 gm. of copper 
and ammonium chloride in about 100 cc. of water, add 
5 cc. of hydrochloric acid, pass hydrogen sulphide gas into 
the solution at about 70° C., until the copper is completely 
precipitated; filter, evaporate the filtrate, and ignite the 
residue. The weight of the latter should not exceed 0.002 
gm. 

Iron. — Dissolve 5 gm. of copper and ammonium chloride 
in 25 cc. of water, add 2 cc, of nitric acid (sp. gr. 1.3), heat 
to boiling, then add 20 cc. of ammonia water and pour the 
liquid through an ashless filter. Wash the latter with 
ammoniacal water until perfectly free from copper; incin¬ 
erate and ignite the filter together with any precipitate it 
may contain. The weight of the residue should not exceed 
0.002 gm. 
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DIPHENYLAMINE * 

(C«H 5 ).NH. Mol. Wt. 169.12. 

White, monoclinic crystals, insoluble in water, but easily 
soluble in alcohol, ether, and benzene. Diphenylamine melts 
at 54° C. and boils at 302° C. 

TESTS OF PURITY 

Nitric Acid. — 0.2 gm. of diphenylamine should dissolve in 
20 cc. of pure concentrated sulphuric acid with 2 cc. of water, 
and yield a colorless solution. Should a blue color develop, 
the sulphuric acid should be tested with brucine for the 
possible presence of nitric acid. 

Aniline. — On pouring 1 gm. of powdered diphenylamine 
into 20 cc. of a chlorinated lime solution, the liquid should 
not acquire a violet color. 

*The diphenylamine solution, used as a reagent, is prepared by dis¬ 
solving 0.5 gm. of diphenylamine in 100 cc. of pure, concentrated sulphuric 
acid (free from nitric acid) and 20 cc. of water. According to G. Lunge 
[Ztschr. angew. Chem., 7, 345 (1894); J. Chem. Soc., 66, II, 398 (1894)], 
the reagent is employed as follows: 

To test for nitric or nitrous acid, introduce about 5 cc. of the reagent 
solution into a test tube, and overlay it with the liquid to be examined. 
If the latter is specifically heavier than the reagent solution, the dipheny¬ 
lamine solution is to be overlaid upon the liquid. 

Regarding the increased sensitiveness of the nitric-acid reaction with 
diphenylamine in water analyses, see R. Cimmino, Ztschr. anal. Chem., 
38, 429 (1899); J. Chem. Soc., 70, II, 805 (1899). 
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ETHER 

(Ethyl Ether) 

(C2H5)20. Mol. Wt. 74.08. 

I 

ETHER, SP. GR. 0.720 

A clear, colorless, mobile liquid of specific gravity 0.720,* 
boiling at 34 to 36^ C. Ether should not redden moist blue 
litmus paper. Filter paper which has been moistened with 
ether should have no odor when dry. 

TESTS OF PURITY 

Residue. — On allowing 20 cc. of ether to evaporate spon¬ 
taneously in a glass dish, the residue must have no odor, 
and should not redden or decolorize blue litmus paper; and 
it must be completely volatilized on warming on the water- 
bath, 

Ethyl Peroxide, Hydrogen Peroxide, and Ozone. — On vig¬ 
orously shaking 10 cc. of ether with 1 cc. of 1:10 aqueous 
potassium iodide solution in a completely filled glass-stop¬ 
pered bottle, neither the ether nor the potassium iodide 
solution should acquire a color after standing one hour in 
the dark. 

Aldehydes. — On covering pieces of potassium hydroxide 
the size of a pea with the ether, and setting aside in the 
dark for one half hour, the liquid must not acquire a yellow 
color. 

Sulphur Compounds. — On shaking 20 cc. of ether with a 
globule of mercury for two minutes in a glass-stoppered 

* It must be remembered that ether is apt to absorb moisture from the 
air, particularly when poured from one vessel into another, acquiring in 
consequence a higher specific gravity. 
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bottle, the bright surface of the metal must not be tarnished; 
nor should a black precipitate form. 

Water. — On shaking 20 cc. of ether in a stoppered flask 
with 1 gm. of anhydrous copper sulphate, the latter should 
not acquire a green or blue color. 

II 

ETHER, ANHYDROUS, DISTILLED OYER SODIUM 

TESTS OF PURITY 

In addition to the tests given above, this preparation must 
answer the following requirement; 

On introducing 15 cc. of ether into a dry, glass-stoppered 
flask with a freshly-cut piece of sodium the size of a pea, 
only a very slight evolution of gas should take place, and 
the bright metallic surfaces of the sodium should not com¬ 
pletely lose their luster within six hours. 

FURFURAL 

(Furfurol) 

CsHiOj. Mol. Wt. 96.03. 

When freshly prepared, furfural is a clear, colorless liquid, 
which rapidly acquires a yellow color on exposure to light 
and air. Furfural has a specific gravity of 1.165 to 1.166, 
boils at 158 to 160° C., and is soluble in 12 parts of cold 
water. It is very easUy soluble in alcohol and in ether. 

Note. — Regarding the quantitative determination of furfural, see 
W. E. Stone, Ztschr. anal. Chem., 40, 550 (1901); J. Anal. Appl. Chem., 
5, 421 (1895). W. Cormack, Ztschr. anal. Chem., 43, 256 (1904); J. Chem. 
Soc., 77, 990 (1900). Merck's Reagentien-Verzeichnis, p. 19 (1903); 
Lewkowitsch, Chem. Technol. and Anal. Oils, Fats, and Waxes, 3 ed.. 
Vol. II, p. 542 (1904). Merck's Reagentien-Verzeichnis, pp. 129, 157 
(1903); H. Schiff, J. Chem. Soc., 62, 571 (1887). Weltering, Pharm. 
Ztschr. f. Russl., 31, 526 [Ztschr. anal. Chem., 36, 410 (1897)]. 
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GALLEIN, LIQUID 

(Gallein) 

A pale brown coloring matter, consisting of p 3 TOgal- 
lolphthalein. Gallein in alcoholic solution is used as an 
indicator. 

GLYCERIN 

(Glycerol) 

CsHsOa. Mol. Wt. 92.06. 

I 

GLYCERIN, SP. GR. 1.250 

A clear, colorless, odorless liquid, neutral in reaction, 
soluble in all proportions in water and in alcohol. Insoluble 
in ether and chloroform. Specific gravity not less than 1.250. 
It contains at least 95 per cent of absolute glycerin, CaHgOa. 

TESTS OF PURITY 

Arsenic. — On mixing 1 cc. of glycerin with 3 cc. of stan¬ 
nous chloride solution, the mixture should not darken within 
one hour. 

Free Acids and Bases. — On diluting 10 cc. of glycerin 
with 50 cc. of water, the solution should not affect red or 
blue litmus paper. 

Inorganic Matter. — On boiling 5 cc. of glycerin in an open 
dish and then gently igniting, the glycerol should be vola¬ 
tilized completely, leaving only a dark stain which should 
disappear on being more strongly heated. 

Substances which Reduce Ammoniacal Silver Nitrate Solu¬ 
tion. — On heating a mixture of 1 cc. of glycerin and 1 cc. 
of ammonia water on the water-bath to 60° C., and then 
immediately adding 3 drops of silver nitrate solution, neither 
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a coloration nor a brownish-black precipitate should develop 
within five minutes. 

Fatty Acids. — On gently warming 1 cc. of glycerin with 
1 cc. of 16 per cent sulphuric acid, no unpleasant, rancid 
odor should develop. 

Hydrochloric Acid (Chlorides). — 5 cc. of glycerin diluted 
with 25 cc. of water should exhibit at most a slight, opa¬ 
lescent turbidity on the addition of silver nitrate solu¬ 
tion. 

Sulphuric and Oxalic Acids. — The solution of 5 gm. of 
glycerin in 25 cc. of water should not be affected by barium 
chloride solution nor by calcium chloride solution. 

Heavy Metals. — On diluting 5 cc. of glycerin with 25 cc. 
of water and adding hydrogen sulphide water, no change 
should appear. 

Calcium. — 5 cc. of glycerin dissolved in 25 cc. of water 
should not be affected by the addition of ammonium oxalate 
solution. 

Sugars. — 5 cc. of glycerin are mixed with 50 cc. of water 
and a few drops of hydrochloric acid, heated thirty minutes 
on a water-bath, then 10 cc. of the hot liquid are made alka¬ 
line with sodium hydroxide and mixed with 1 cc. of Fehling’s 
solution. No yellowish-red cloud or precipitate should appear 
within six hours. 

Readily Carbonizable Matter. — 5 cc. of glycerin mixed 
with an equal volume of concentrated sulphuric acid, and 
allowed to stand one hour, should not become darker than 
yellow. 

II 

GLYCERIF, SP. GR. 1.23 

A clear, colorless, odorless liquid of neutral reaction. Its 
specific gravity is 1.225-1.235. 
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TESTS OF PURITY 

The tests for arsenic, heavy metals, chlorides, substances 
which reduce ammoniacal silver nitrate, free acids and 
bases, oxalic, sulphuric and fatty acids, and inorganic matter, 
are to be made in the manner described under Glycerin, 
sp. gr. 1.250. 

The following additional test is also to be made: 

Ammonium Compounds and Organic Bodies Such as Occur 
in Unpurified Glycerin. — On heating 1 cc. of glycerin with 
1 cc. of sodium hydroxide solution, no ammonia should be 
evolved (to be detected by means of moistened litmus paper) ; 
nor should a color develop nor an odor rese mb ling that of 
glue. 

GUAIACIN ACCORDING TO SCHMITT* 

Guaiacin is a brownish, amorphous powder, obtained by a 
special method from guaiac wood. It is soluble in alcohol, 
is colored blue by oxidizers, is far more sensitive than guaiac 
resin, and serves as an excellent reagent for oxidases. Guai¬ 
acin is used in the form of a 5 per cent alcoholic solution, 
which keeps well in completely filled, dark-colored, well- 
stoppered bottles. 

HEMATEIN 

CieHisOe. Mol. Wt. 300.09. 

Hematein occurs in reddish-brown plates, presenting a 
yellowish-green metallic luster. 100 parts of water at 20° C. 
dissolve 0.06 part of hematein. It is diflScultly soluble in 
ether and in alcohol, and insoluble in chloroform and benzene; 
but it is soluble in ammonia water with brownish-violet 

* Le Bois de Gajac, TMse de Nancy. 1875. Report on the Advance¬ 
ments of Pharmaceutical Chemistry and Therapeutics, E. Merck, p. 73, 
1902. 
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color, and in ddute sodium hydroxide solution, producing a 


bright-red color. 


HEMATOXYLIN 


CieHnOe + SHsO. Mol. Wt. 356.16. 

Colorless, or pale-yellow, tetragonal prisms, melting at 
100 to 1‘50° C with loss of water. On slowly cooling a solu¬ 
tion satmated at boiling heat, hematoxylin crystallizes at 
times in the form of rhombic crystals containing one mole¬ 
cule of water of crystallization. Hematoxylin is but slightly 
soluble in cold water and in ether, but is more soluble in 
borax solution and in hot water, and is easily soluble in 
alcohol. On exposure to light it gradually acquires a red 
color, and then dissolves to form yellow solutions. In 
ammonia water hematoxylin dissolves and yields a pui pic 
solution. Hematoxylin is used as an indicator in 0.5 per 
cent alcohohc solution. 

^OTB. — It6gardiiig tli6 us6 of h6nia.toxyliii as an indicator in tliG 
titration of alkaloids, see C. Kippenberger, Ztsohr. anal. Chcm., 39, 201 
(1900); J. Chem Soo., 78, II, 637 (1900). J. Mesaner, Ztschr. angow. 
Caiem., 16, 444 (1903); J. Chem. Soc., 84, II, 519 (1903). 


HIDE POWDER 

White or yellowish-white, woolly powder, prepared from 
the best quality of hide from which the hair has been re¬ 
moved with lime and which has been thoroughly washed. 
Hide powder should have but a shght odor and should bo 
specially free from odors of decomposition products. It is 
used for tannin determination. 


TEST OF PURITY 

Determination of the Water-Soluble Constituents.* — In- 

*As the quantity of water-soluble constituents in the various hide 
powders varies greatly, it is always necessary, before using a hide powder 
for tannin determinations, to determine the quantity of soluble constit¬ 
uents by a blank test according to the method described here. 
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troduce 5 gm. of the hide powder into a bell-filter, as de¬ 
scribed by Procter (see Lunge, Chem.-tech. Untersuch.- 
Mcth., 5 ed., 3, 715 (1905); Allen, Com. Organ. Anal., 3 ed., 
Vol. Ill, Pt. I, p. 83 (1900)). Then suspend the filter in a 
beaker of about 150 to 200 cc. capacity, fix the siphon, by 
means of a clamp, so that the bell-filter almost reaches the 
bottom of the vessel, and then pour into the beaker a small 
(juantity of water in order to moisten the hide powder by 
capillarity. After the powder has become moist, which re- 
(luires about an hour, the beaker is filled, and suction care¬ 
fully applied to the siphon until the filtrate begins to drop 
slowly. The filtration of 90 to 100 cc. requires about one 
and a half to two hours. The 30 cc. first siphoned off are 
i't5j(5ctcd; the next 50 cc. are evaporated to dryness on the 
water-bath. The residue from the evaporation is then dried 
to constant weight in an air-bath at 100 to 105° C. The 
woiglit of this residue, conforming to the requirements laid 
down by the International Conference of Chenoists for Leather 
Industries, should not exceed 0.005 gm. 


HYDROGEN PEROXIDE, 30% 

(Pbrhyduol) 

HsOs. Mol. Wt. 34.01. 

A colorless liquid of specific gravity 1.115 to 1.119, con¬ 
taining about 30 per cent by weight of hydrogen peroxide.* 
The solution is acid to litmus paper.f 

* The solution, containing 30 per cent, by weight, of hydrogen peroxide, 
is also designated as “100 volumes hydrogen peroxide,” because this 
solution, is capable of yielding 100 times its volume of free oxygen. 

t The acid reaction is entirely due to the high content of hydrogen 
peroxide. If it is desired to ascertain whether the acidity is due also to 
the presence of acids, the hydrogen peroxide is first decomposed by means 
of a small piece of platinum sponge. 
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TESTS OF PURITY 

Sulphuric Acid. — Dilute 1 cc. of the hydrogen peroxide 
with 20 cc, of water, add 0.5 cc. of hydrochloric acid, heat to 
boiling, and add barium chloride solution. No precipitate 
of barium sulphate should form on standing twelve hours. 

Residue on Evaporation (Sulphuric and Phosphoric Acids, 
etc.). —10 cc. of the hydrogen peroxide, when heated on the 
water-bath, should completely volatilize and leave no weigh- 
able residue. 

Oxalic Acid. — The solution of 2 cc. of hydrogen peroxide 
in 10 cc. of water should not become turbid on the addition 
of calcium chloride solution. 

Hydrochloric Acid. — The solution of 1 cc. of hydrogen 
peroxide in 20 cc. of water with 1 cc. of nitric acid should 
not become turbid on the addition of a few drops of silver 
nitrate solution. 

Hydrofluoric Acid. — Evaporate 10 cc. of hydrogen per¬ 
oxide with a few drops of sodium hydroxide solution, transfer 
the concentrated hquid to a watch glass, evaporate to dryness 
on the latter, pour concentrated sulphuric acid over the 
residue, and allow the whole to stand two to three hours in 
a warm place. After washing off the glass, no etching should 
be visible. 

Phosphoric Acid. — Concentrate 5 cc. of hydrogen peroxide 
on the water-bath, take up any residue with 3 cc. of water, 
add 1 cc, of magnesia mixture and 3 cc. of ammonia water. 
No precipitation should take place on standing twelve hours. 

Quantitative Determination. — Weigh off 1 gm. of hydrogen 
peroxide in a graduated flask of 100 cc. capacity, and fill 
with water to the mark. Dilute 20 cc. of this liquid with 
50 cc. of water, add 40 cc. of 16 per cent sulphuric acid, and 
titrate with decinormal potassium permanganate. At least 
35 cc. should be required to produce the end-point. 
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1 cc. of decinormal KMnO< = 0.0017008 gm. of HjOj, log. 
23065. 

HYDROGEN SULPHIDE WATER 

A clear, colorless liquid, having a strong odor of hydrogen 
sulphide gas, and affording a voluminous precipitate of 
sulpliur on the addition of ferric chloride solution. Hydrogen 
.sulphide water has an acid reaction to litmus paper. 

HYDROXYLAMINE HYDROCHLORIDE 

NH 2 OH ■ HCl. Mol. Wt. 69.52. 

Dry, colorless crystals, soluble in 1 part of water and in 
15 parts of alcohol, and also in glycerin. The aqueous solu¬ 
tion is acid to litmus paper. 

TESTS OF PURITY 

Non-volatile Matter. — 1 gm. of hydroxylamine hydrochlo¬ 
ride, heated on platinum foil, should volatilize and leave no 
residue. 

Ammonium Chloride. — The 1:20 alcoholic solution should 
afford no precipitate on adding platinic chloride solution. 

Sulphuric Acid. — On adding barium chloride solution to 
20 cc. of a 1:10 aqueous solution of hydroxylamine hydro¬ 
chloride, no precipitate of barium sulphate should form 
within twelve hours. 

Iron. —10 cc. of the 1:10 aqueous solution are boiled 
two or three minutes with 1 cc. of 15 per cent potassium 
hydroxide solution. Wliile still hot, acidify with 1 cc. of 
strong nitric acid and subsequently add an excess of potas¬ 
sium sulphocyanate solution. No red color should appear. 

Quantitative Determination. — Dissolve 1 gm. of hydroxyl¬ 
amine hydrochloride in 30 cc. of water, and titrate the solution 
with normal potassium hydroxide to permanent redness, 
using phenolphthalein as indicator. 
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1 cc. of normal KOH = 0.06952 gm. of NH^OH-HCl, log. 
84211. 


INDIGO 


I 

SYNTHETIC INDIGO 

A fine, dark-blue powder, containing at least 95 per cent 
of indigo blue. 

TESTS OF PURITY 


Ash. — On heating 1 gm. of indigo in a platinum crucible, 
beautiful purple-red vapors are evolved, and a residue is left, 
the weight of which, after ignition, should not exceed 0.01 gm. 

Moisture. — On drying 1 gm. of indigo at 100° C. to con¬ 
stant weight, the loss of weight should not exceed 0.01 gm. 

Quantitative Determination of Indigo Blue (Indigotin *)._ 

Place 1 pn. of indigo in a beaker of about 50 cc. capacity, 
cover it with 8 cc. of fuming sulphuric acid, containing 8 to 
10 per cent of sulphuric anhydride, and warm the mixture 
on the sand-bath at 50 to 60° C., stirring frequently. The 
indigo will be dissolved in about one to two hours. Rinse 
the solution into a liter flask, and fill with water to the mark 
Shake ftoroughly, and transfer 100 cc. of the solution into a 
porcelain dish, add 400 cc. of water and 50 cc. of dilute 
sulphuric acid (1:10), then titrate immediately with deci- 
normal potassium permanganate. At first no change in the 
ark-blue color is noted, but gradually the color passes 
through green into light yeUow. This point (and not the 


^ frequently gives results that are 

f results, however, are satisfactory for fine erades of inrliVo 

which rarely contain foreign organic compounds In ^hfs V ^ ® ’ 
.V», maig. ^ 1. wlU.Tkdigl bl ’ 
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incipient red color) is the sharp and distinctly visible end¬ 
point of the titration. 

1 cc. of decinormal KMnO^ = 0.007415 gm. of indigotin, 
log. 87011. 

II 

VEGETABLE INDIGO 

Dark-blue, light pieces, which, on being rubbed with a 
horn spoon, or other hard substances, exhibit a coppery 
metallic luster. Good vegetable indigo has a lower specific 
gravity than water, hence it floats on the latter. It should 
contain at least 60 per cent of indigo blue. 

TESTS OF PURITY 

Ash. — 1 gm. of indigo should not leave more than 0.12 gm. 
of ash. 

Moisture. — On drying 1 gm. of indigo to constant weight 
at 100° C., tlie loss in weight should not exceed 0.06 gm. 

Quantitative Determination of Indigo Blue (Indigotin). — 
This test is to be carried out as detailed under Synthetic 
Indigo. 

INDIGOTIN 

(Inwgo Blue) 

CioHioNsOa. Mol. Wt. 262.08. 

Purple, rhombic crystals with coppery luster, or dark-blue 
powder with a reddish tint, which, on pressure or rubbing, 
exhibits a coppery luster. Indigo blue is insoluble in water, 
alcohol, ether, dilute acids, and alkalies. It dissolves in 
15 parts of concentrated sulphuric acid, or 5 parts of fuming 
sulphuric acid, with the formation of indigo sulphonic acids. 

TESTS OF PURITY 

Ash. — 1 gm. of indigotin,' on ignition, should yield a residue 
weighing not more than 0.0015 gm. 
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Moistxire. — On drying 1 gm. of indigotin at 100° C. to 
constant weight, the loss of weight should not exceed 0.005 
gm. 

Quantitative Determination. — This is to be carried out as 
described under Synthetic Indigo. 

lODEOSIN 

(Tetraiodofluorescein) 

C 2 oHsI,Os. Mol. Wt. 835.94. 

A scarlet-red, crystalline powder, yielding with alcohol a 
deep-red, and with ether a yellowish-red, solution. lodeosin 
is insoluble in water containing a trace of hydrochloric acid. 
The solution used as an indicator is prepared by dissolving 
1 gm. of iodeosin in 500 cc. of alcohol. 

TEST OF SENSITIVENESS 

Introduce 100 cc. of water, containing 5 drops of the above 
iodeosin solution, into a colorless, glass-stoppered flask, and 
then overlay it with 30 cc. of ether. Then run in by drops, 
from a burette, centinormal hydrochloric acid solution, vig¬ 
orously shaking after the addition of each drop, until the 
aqueous layer just becomes colorless. Now add 5 drops 
more of the iodeosin solution. After shaking again, the 
aqueous layer must not acquire a pink color; or, should it 
do so, the color must disappear on the addition of 1 drop of 
centinormal hydrochloric acid. 

Note. — Regarding the use of iodeosin for the estimation of alka¬ 
loids, see C. Kippenberger, Ztschr. anal. Chem., 39, 205 (1900); J. Chem. 
Soc., 78, II, 637 (1900). Merck’s Beriehte, pp. 9, 32 (1900); Merck’s 
Annual Report, pp, 13, 37 (for the year 1900). 
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IODINE 

(Iodine Eesublimed) 

I. Atomic Wt. 126.97. 

Blackish-gray, dry, rhombic plates or scales, with a metallic 
luster, easily soluble in alcohol, ether, and chloroform. Iodine 
dissolves in about 5000 parts of water, and is very freely 
soluble in an aqueous solution of potassium iodide. The 
preparation contains 99.98 to 100 per cent of I. 

TESTS OF PURITY 

Non-volatile Matter. — On cautiously heating 1 gm. of 
iodine in a porcelain dish, no weighable residue should remain. 

Cyanogen, Chlorine, and Bromine. — Shake 0.5 gm. of 
powdered iodine with 20 cc. of water, and filter. To 10 cc. 
of the filtrate, add, drop by drop, decinormal sodium thio¬ 
sulphate solution until decolorized, then add a granule of 
ferrous sulphate, 1 drop of ferric chloride solution and 2 cc. 
of sodium hydroxide solution. Warm to about 60° C., and 
add 10 cc. of hydrochloric acid. The liquid should not 
acquire a blue color. Filter, and to 10 cc. of the filtrate add 
1 cc. of ammonia water, 5 drops of silver nitrate solution, 
and again filter. On adding to the filtrate 2 cc. of nitric 
acid no precipitate, and not more than an opalescent turbid¬ 
ity, should develop.* 

Quantitative Determination. — Dissolve 0.2 gm. of iodine 
with 1 gm. of potassium iodide in 50 cc. of water, and titrate 
with decinormal sodium thiosulphate.t 

1 cc. of decinormal NagSaOg = 0.012697 gm. of I, log. 10369. 

*The filtrate contains traces of dissolved silver iodide; hence, on 
acidulating with nitric acid some opalescence always occurs. 

t The titer of the decinormal sodium thiosulphate should be controlled 
by means of potassium biniodate. 
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lODIIfE WATER 

A saturated aqueous solution, containing about 0.2 gm. of 
iodine in 1000 cc. 

TEST OF STRENGTH 

Titrate 100 cc. of iodine water with decinormal sodium 
thiosulphate solution. 

1 cc. of decinormal NajSjOg = 0.012697 gm. of I, log. 10369. 

IRON 

Fe. Atomic Wt. 55.9. 

Metallic iron is used in the analytical laboratory in the 
form of thin, polished wire (piano wire), or gray powder 
obtained by reduction with hydrogen (iron by hydrogen), 
and also in the form of the ordinary gray, lustrous powdered 
iron. 

I 

IRON WIRE 

(Piano Wire) 

Iron wire serves chiefly for the standardization of potas¬ 
sium permanganate solutions. It was formerly believed, 
without further consideration, that the wire contained 99.6 
to 99.8 per cent of pure, active iron. Treadwell, however, has 
shown that the various kinds of wire exhibit a decidedly 
variable value towards potassium permanganate solution, and 
that several exhibit a value corresponding to over 100 per 
cent of Fe, which statement is fully confirmed by Lunge. 
The explanation of this lies in the presence of carbon in the 
wire, principally as carbide of iron, which, upon dissolving 
in acid, becomes converted into hydrocarbons, exerting a 
marked reducing action on the permanganate. 

Notwithstanding this, iron wire is a convenient, unalterable. 
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and also perfectly reliable substance for standardizing per¬ 
manganate solutions, if we have once ascertained its effective 
value compared with potassium permanganate solution, the 
titer of which has been accurately determined by means of 
some other standard. 

For a satisfactory means of fixing the titer of perman¬ 
ganate solution, sodium oxalate may be recommended (see 
Sodium Oxalate, According to Sorensen). Or * starting with 
sodium bicarbonate, then by drying at about 300° C., thus 
obtaining sodium carbonate, preparing a standard solution 
of this, from this preparing a solution of fifth normal hydro¬ 
chloric acid, from this a solution of fifth normal potassium 
hydroxide, from this a solution of oxalic acid, and finally a 
solution of the permanganate. Where a gasvolumeter is at 
hand, the titer may also be ascertained with hydrogen perox¬ 
ide, according to the nitrometer method. (G. Lunge, Chem.- 
tech. TJntersuch.-Meth., 5 ed., 1, 127 (1904); J. Chem. Soc., 
S8, 1468 (1890).) 

II 

IRON BY HYDROGEN 

(Reduced Iron) 

A gray, lusterless, fine powder, containing at least 90 per 
cent of Fe. 

TESTS OF PURITY 

Solubility in Acids; Carbon and Silica. — 10 gm. of reduced 
iron should dissolve almost completely in a mixture of 20 cc. 
of sulphuric acid (sp. gr. 1.84) and 200 cc. of water. Any 
insoluble residue should be filtered off, and when dried at 
100° C. its weight should not exceed 0.05 gm. 

Sulphides. — Pour a mixture of 10 cc. of hydrochloric acid 

* G. Lunge, Ztschr. angew. Chem. 17., 267, (1904); J. Chem. Soc., 86 
II, 289 (1904). 
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and 10 cc. of water over 1 gm. of reduced iron in a test tube. 
Filter paper moistened with solution of lead acetate should not 
be darkened in color on exposure to the liberated hydrogen 
for ten seconds. 

Sodium Carbonate. — On shaking 5 gm. of reduced iron 
with 50 cc. of water and filtering, the filtrate should not 
turn red litmus paper blue; and on evaporation it should 
leave no residue. 

Nitrogen. — Dissolve 10 gm. of reduced iron in a mixture 
of 20 cc. of concentrated sulphuric acid (sp. gr. 1.84) and 
200 cc. of water, with the aid of heat. Allow to cool, and 
when cold add 100 cc. of sodium hydroxide solution (sp. 
gr. 1.3), and distil off about 50 cc., collecting the distillate 
in a receiver containing about 20 cc. of water and 2 to 3 cc. 
of decinormal hydrochloric acid. Titrate the distillate with 
decinormal potassium hydroxide, using*'methyl orange as 
indicator. The ammonia should not have neutralized more 
than 0.2 cc. of the acid. 

Arsenic. — Pour 10 cc. of hydrochloric acid over a mixture 
of 1 gm. of reduced iron and 1 gm. of potassium chlorate, 
and when the reaction has subsided, heat until all free chlo¬ 
rine has been expelled. On now adding 15 cc. of stannous 
chloride solution to 5 .cc. of the filtrate, a dark coloration 
should not develop within one hour. 

Quantitative Determination. — Introduce into a graduated 
flask of 100 cc. capacity 1 gm. of reduced iron, 10 gm. of 
finely powdered mercuric chloride, and 50 cc. of boiling water. 
Place the flask on wire gauze, heat over a small flame, boil for 
about five minutes with frequent shaking; then immediately 
fill the flask to the marl^with cold, boiled water. Cool the 
mixture to 15° C., add water to the mark, shake thoroughly, 
and, tightly stoppering the flask, set it aside to deposit. 
Now filter, and to 10 cc. of the filtrate add immediately 10 cc. 
of 16 per cent sulphuric acid, and titrate with decinormal 
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potassium permanganate until a faint red color persists. 
At least 16 cc. of the permanganate solution should be re¬ 
quired. 

For the purpose of control, dissolve in the slightly recj 
liquid 2 grn. of potassium iodide, allow to stand for one hour 
in the stoppered flask at 20° C., and titrate with decinormal 
sodium thiosulphate solution, using starch solution as the 
indicator. 

1 cc. of decinormal KMnOi or 1 cc. of decinormal NajSjOj 
= 0.00559 gm. of Fe, log. 74741. 

Ill 

IRON POWDER 

A fine, heavy, gray powder with metallic luster, and con¬ 
taining at least 98 per cent of Fe. 

TESTS OF PURITY 

Solubility in Acids; Carbon, Silica, and Sulphur. —10 gm. 
of powdered iron should dissolve almost completely in a 
mixture of 20 cc. of concentrated sulphuric acid (sp. gr. 1.84) 
and 200 cc. of water. Any insoluble residue should be filtered 
off and dried at 100° C. Its weight should not exceed 0.005 
gm. The gas evolved during solution should not impart 
more than a brownish color within five seconds to strips of 
filter paper moistened with lead acetate solution. 

Nitrogen and Arsenic. — These tests are carried out as 
detailed under Iron by Hydrogen. 

Copper, Zinc, and Lead. — Dissolve 1 gm. of powdered iron 
in 25 cc. of nitric acid, assisting''solution by heating the 
mixture to boiling. Dilute the solution with 25 cc. of water, 
add 30 cc. of ammonia water, and filter. The filtrate should 
not have a blue color; nor should it show any change on the 
addition of hydrogen sulphide water. 
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Quantitative Determination. — Dissolve 1 gm. of powdered 
iron in about 50 cc. of dilute sulphuric acid, and dilute the 
solution to 100 cc. To 10 cc. of this solution add decinorrnal 
potassium permanganate solution until the liquid has a slight 
red color, and when the liquid becomes decolorized, which 
may be effected, if necessary, by adding a few drops of 
alcohol, add 2 gm. of potassium iodide. Allow the mixture 
to stand one hour in a closed flask at 20° C., and then titrate 
with decinorrnal sodium thiosulphate. At least 17.5 cc. 
should be required to combine with the liberated iodine. 

1 cc. of decinorrnal NajSjOa = 0.00559 gm. of Fe, log. 74741. 

IRON CHLORIDE, FERRIC 

FeCl, + 6H.O. Mol. Wt. 270.34. 

Yellow, crystalline masses, very deliquescent in air. Ferric 
chloride is easily soluble in water, alcohol, and a mixture of 
alcohol and ether. The solutions are acid to litmus paper. 

TESTS OF PURITY 

Basic Salt and other Material DifiScultly Soluble in Water. — 
10 gm. of ferric chloride should completely dissolve in 10 cc. 
of water, and yield a perfectly clear solution.- 

Hydrochloric Acid and Chlorine. — On bringing a glass rod, 
moistened with ammonia water, over a few cubic centimeters 
of a ferric chloride solution (1:1), contained in a watch glass, 
no cloud should form. On introducing a piece of paper, 
moistened with zinc iodide-starch solution, into the neck of 
a flask containing (1:1) ferric chloride solution, the paper 
should not acquire a blue color within two minutes. 

Arsenic.— A mixture of 1 cc. of ferric chloride solution 
(1:1) and 3 cc. of stannous chloride solution should not 
acquire a darker color within one hour. 

Ferrous Salt. — Add 1 cc. of hydrochloric acid and a few 
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drops of potassium ferricyanide solution to the 1:20 aqueous 
solution of ferric chloride; no blue color should develop. 

Copper, Nitric Acid, etc. (Alkali Salts, Calcium). — Dilute 
20 cc. of ferric chloride solution (1:1) with 100 cc. of water, 
add 25 cc. of ammonia water, and filter. On evaporating 
50 cc. of the colorless filtrate and igniting the residue, the 
weight of the latter should not exceed 0.001 gm. On mixing 

2 cc. of the filtrate with 2 cc. of concentrated sulphuric acid, 
and overlaying this mixture with 1 cc. of ferrous sulphate 
solution, no brown zone should form at the contact-surfaces 
of the two liquids. 20 cc. of the filtrate acidulated With 
acetic acid should not be affected by potassium ferrocyanide 
solution. 

Sulphates. — Dissolve 10 gm. of ferric chloride in 100 cc. of 
water, add 25 cc. of amnronia water, filter, acidulate the 
filtrate with acetic acid, and add barium chloride solution. 
No precipitate of barium sulphate should form on standing 
twelve hours. 

IRON CHLORIDE, FERRIC, SOLUTION 

A clear, deep yellowish-brown liquid, of specific gravity 
1.280 to 1.282. 100 parts contain‘10 parts of Fe = 29 parts 
of F0CI3. 

TESTS OF PURITY 

Tlie tests to be made are those given under Iron Chloride, 
h'crric. Kut, for each gram of the crystallized ferric chloride, 

3 cc. of the solution of ferric chloride are to be taken. 

IRON CHLORIDE, FERROUS 

FeCl.. -I- 4HjO. Mol. Wt. 198.86. 

A pale-green hygroscopic powder, soluble in an equal 
weight of water acidulated with a few drops of hydrochloric 
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acid, yielding a pale-green solution. Iron chloride is also 
soluble in alcohol. 


TESTS OF PURITY 

Oxychloride, — The solution of 1 gm. of ferrous chloride 
in 1 cc. of water and 2 to 3 drops of hydrochloric acid should 
be pale green or green in color, and should not have any 
yellowish-green tint. On adding 5 cc. of saturated hydrogen 
sulphide water, the solution should show only a very slight 
turbidity, due to the separation of sulphur.* 

Sulphates, Copper, and Alkalies. — Boil for a few minutes 
a solution of 5 gm. of ferrous chloride in 10 cc. of water and 
5 cc. of nitric acid (sp. gr. 1.3), dilute to 120 cc., add 20 cc. 
of ammonia water, and filter; evaporate 50 cc. of the filtrate 
and ignite the residue. The weight of the latter should not 
exceed 0.001 gm. Shghtly acidulate 20 cc. of the filtrate 
with hydrochloric acid and add barium nitrate solution. No 
change should appear. 20 cc. of the filtrate acidified with 
acetic acid should show no change upon addition of potassium 
ferrocyanide solution. 

Arsenic. — The solution of 1 gm. of ferrous chloride in 
1 cc. of water, acidulated with a few drops of hydrochloric 
acid, should not acquire a darker color on adding 3 cc. of 
stannous chloride solution and standing one hour. 

IRON SULPHATE, FERROUS 

FeS 04 + 7I-UO. Mol Wt. 278. 07. 

Pale, greenish-blue, monoclinic crystals, soluble in 1.8 parts 
of cold water and in 0.5 part of boiling water; insoluble in 
alcohol and in ether. 

* Small amounts of iron oxychloride are always apt to be present in 
ferrous chloride, even when the latter is most carefully made. 
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TESTS OF PURITY 

Substances Insoluble in Water. — The 1; 20 solution, freshly 
prepared with water which has previously been thoroughly 
boiled and then cooled, should be clear and have a greenish- 
yellow color. 

Alkalies. — Add 5 cc. of nitric acid (sp. gr. 1.3) to a solu¬ 
tion of 5 gm. of ferrous sulphate in 100 cc. of water, and 
boil for several minutes; then add 15 cc. of ammonia water, 
filter, and evaporate the filtrate. The residue ignited should 
not exceed 0.001 gm. in weight. 

Copper and Zinc. — Oxidize the solution of 2 gm. of ferrous 
suli)hate in 50 cc. of water by boiling with 3 cc. of nitric 
acid (sp. gr. 1.3), then add 8 cc. of ammonia water and 
filter: 

(а) 15 cc. of the filtrate should imdergo no cl^nge on the 

addition of a few drops of ammonium sulphide 
solution. 

(б) Acidify 20 cc. of the filtrate with acetic acid, and add 

potassium ferrocyanide solution; the liquid should 
remain unchanged. 

Quantitative Determination. — dissolve 1 gm. of ferrous 
suli)hate in 50 cc. of well-boiled water, add 10 cc. of dilute 
sulphuric acid, and titrate with decinormal potassium per¬ 
manganate. 

1 cc. of decinormal KMnOi = 0.027807 gm. of Fe SO 4 + 
7HjO, log. 44415. 

IRON SULPHIDE 

(Ferrous Sulphide) 

FeS. Mol. Wt. 87.96. 

Dark gray or grayish-black, heavy, hard lumps, soluble in 
diluted hydrochloric or sulphuric acid with the copious evolu¬ 
tion of hydrogen sulphide. 
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TEST OF PURITY 

Quantitative Determination, — Place 0.5 gm. of the finely 
powdered iron sulphide in a retort, in the tubule of which is 
fixed a funnel-tube provided with a glass cock. After con¬ 
necting the retort with a receiver containing 50 to 100 cc. of 
decinormal iodine solution, allow to flow into the retort, 
through the funnel-tube, a mixture of 20 ec. of water and 
20 cc. of dilute sulphuric acid; close the stop-cock, and heat 
to boUing. After the decomposition of the iron sulphide is 
complete, and the hydrogen sulphide has been entirely driven 
off (the iodine solution must not be fully decolorized), deter¬ 
mine the excess of iodine by means of decinormal sodium 
thiosulphate. 

1 cc. of decinormal I = 0.004398 gm. of FeS, log. 64326. 

IRON AND AMMONIUM SULPHATE, FERRIC 

(Ferric Ammonium Sulphate; Ammonio-Ferric Alum) 

FeNH 4 (S 04)2 + I 2 H 2 O. Mol. Wt. 482.28. 

Large, pale violet (amethyst colored), transparent, octa¬ 
hedral crystals, soluble in 2 parts of water and insoluble in 
alcohol. The aqueous solution has an acid reaction. 

TESTS OF PURITY 

Ferrous Salt. — Dissolve 1 gm. of ferric ammonium sul¬ 
phate in 20 cc. of water, add 1 cc. of hydrochloric acid and 
1 drop of a freshly prepared solution of potassium ferri- 
cyanide. Neither a green nor a blue color should develop. 

Chlorides. — 30 cc. of the 1:20 aqueous solution should 
undergo no change on the addition of 3 cc. of nitric acid 
and silver nitrate solution. 

Zinc and Copper. — To a solution of 2 gm. of ferric am¬ 
monium sulphate in 50 cc. of water add 10 cc. of ammonia 
water and filter. The filtrate should be colorlesa 
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(a) 20 cc. of the filtrate should show no change on adding 

"timmonium sulphide solution. 

(b) On acidifying 20 cc. of the filtrate with acetic acid, 

and then adding potassium ferrocyanide solution, 
the liquid should show no change. 

Alkalies. — To a solution of 5 gm. of ferric ammonium 
sulphate in 100 cc. of water add 15 cc. of ammonia water, 
filter, and evaporate the filtrate. The residue ignited should 
not exceed 0.002 gm. in weight. 

IRON AND AMMONIUM SULPHATE, FERROUS 

(Fekkous Ammonium Sulphate; Mohe’s Salt) 
FeS04(NH4)2S04 + 6H,0. Mol. Wt. 392:26. 

Pale, bluish-green crystals, or light, bluish-green crystalline 
powder, soluble in 6 parts of cold water. Ferrous ammonium 
sulphate contains exactly one seventh of its weight of Fe in 
the ferrous condition. 


TESTS OF PURITY 

Ferric Salts. —The solution of 1 gm. of powdered ferrous 
ammonium sulphate in 20 cc. of boiled and cooled water 
(freed from oxygen), with 1 cc. of hydrochloric acid, should 
not afford an immediate red color on adding a few drops of 
potassium sulphocyanate solution. 

Copper, Zinc, and Alkali Salts. — Dissolve 5 gm. of ferrous 
ammonium sulphate in 50 cc. of water, add 5 cc. of nitric 
acid (sp. gr. 1.3), and boil the solution for a few minutes; 
then add to the liquid 15 cc. of ammonia water, let stand for 
about one hour, and filter. The filtrate must be colorless 
(copper). 

Add hydrogen sulphide water to 10 cc. of the filtrate; no 
change in appearance should occur (zinc). 
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Evaporate 30 cc. of the filtrate on the water-bath to dryness 
and ignite. No weighable residue should remain. 

Quantitative Determination. — Dissolve 1 gm. of ferrous 
ammonium sulphate in 50 cc. of well-boiled and cooled water, 
add 10 cc. of dilute sulphuric acid, and titrate with decinormal 
potassium permanganate solution. 

1 cc. of decinormal KMn 04 = 0.039226 gm. of FeSOi 
(NHJjSO^ + 6 H 2 O, log. 59358. 

LACMOID 

(Resorcinol Blue) 

Lustrous, dark-violet scales, soluble in alcohol, acetone, 
and ether, and but slightly soluble in water. The solution 
to be used as an indicator is prepared by dissolving 0.5 gm. 
of lacmoid in 100 cc. of 95 per cent alcohol, and diluting the 
solution with 100 cc. of water. 

TESTS OF SENSITIVENESS 

(a) Introduce 100 cc. of absolute alcohol into a flask pro¬ 
vided with a glass stopper, and then add 0.2 cc. of 
the above lacmoid solution; the blue color of the 
alcohol should change to red on the addition of 
0.05 cc. of decinormal hydrochloric acid, and the red 
color should again change to blue on the further 
addition of 0.05 cc. of decinormal potassium hydrox¬ 
ide. 

(5) Add 0.2 cc. of the above lacmoid solution to 100 cc. of 
distilled water freed from carbon dioxide by pro¬ 
longed boiling in a platinum dish; the blue color of 
the water must change to red on the addition of 
0.05 cc..of decinormal hydrochloric acid, and the 
red color should again become blue on the further 
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addition of 0.05 cc. of decinormal potassium hy¬ 
droxide. 

Note. — Hegarding the use of lacmoid for the titration of alkaloids, 
see C. Kippenberger, Ztschr. anal. Chem., 39, 214 (1900); J. Chem. Soc., 
78, II, 637 (1900). J. Messner, Ztschr. angew. Chem., 16, 444 (1903); 
J. Chem. Soc., 84, II, 519 (1903). 

LEAD ACETATE 

Pb(C 2 H 302)2 + 3HoO. Mol. Wt. 378.99. 

Colorless, translucent crystals, soluble in 2.3 parts of water 
or in 29 parts of 85 per cent alcohol. All the aqueous solu¬ 
tions for testing should be prepared with well-boiled water, 
to insure freedom from carbon dioxide. 

TESTS OF PURITY 

Earths and Alkalies. — Dissolve 5 gm. of lead acetate in 
about 100 cc. of water, and precipitate the lead ^rom the 
solution with hydrogen sulphide gas; filter, evaporate the 
filtrate, and ignite the residue. The weight of the latter 
should then not exceed 0.001 gm. 

Copper and Iron. — Dissolve 2 gm. of lead acetate in 40 cc. 
of water, add to the solution 50 cc. of ammonia water and, 
as soon as the precipitate has settled, filter. The precipitate 
must have a pure white color, and the filtrate should be 
colorless. 

Lead Carbonate and Substances Insoluble in Water. — The 
solution of 5 gm. of lead acetate in 50 cc. of water should be 
clear, or only very slightly opalescent. 

Chlorides. — The 1:30 aqueous solution acidified with nitric 
acid should show no change with silver nitrate solution. 

Nitrates. — The solution of 1 gm. of lead acetate in 30 cc. 
of water, which has been colored a light blue by the addition 
of 1 drop of indigo solution, should not lose its color on 
the addition of 15 cc. of concentrated sulphuric acid. 
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LEAD CHROMATE 

PbCr04. Mol. Wt. 323. 

A yellowish-brown powder, or brown lumps, insoluble in 
water and ammonia water; but almost completely soluble 
in solutions of the fixed alkali hydroxides, and, with decom¬ 
position, almost wholly soluble also in concentrated nitric 
acid. 


TESTS OF PURITY 

Substances Soluble in Water. — Shake 5 gm. of lead chro¬ 
mate in fine powder with 50 cc. of warm water (at about 
50°C.) for five minutes, then filter, evaporate the filtrate, and 
ignite the residue. The weight of the latter should not 
exceed 0.001 gm. 

Organi^ Substances. — Lead chromate should evolve no 
carbon dioxide on ignition. 

Lead chromate which is to be used in the elementary 
analysis of organic compounds should first be gently ignited 
in a current of oxygen, as according to C. H. L. Ritthausen 
[J. prakt. Chem., N. F., 25 , 141 (1882); J. Chem. Soc., 42 , 
898 (1882)] when ignited in air, it retains carbon, which can 
only be burned off by ignition in a current of oxygen. 

LEAD OXIDE, BROWN 

(Lead Super-, Di-, or Peroxide) 

PbOo. Mol. wt. 238.9. 

I 

LEAD OXIDE BROWN, FREE FROM MANGANESE 

A dark-brown, amorphous powder, insoluble in water. 
The preparation contains 97.5 to 99 per cent of PbOj. 
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TESTS OP PURITY 

Chlorides. — Boil 5 gm. of lead peroxide with 60 cc. of 
water and 5 cc. of nitric acid, filter, and to 30 cc. of the filtrate 
add silver nitrate solution. At most a slight opalescent 
turbidity should appear. 

Sulphates. — Digest 5 gm. of lead peroxide with 30 cc. of 
a cold saturated aqueous solution of sodium bicarbonate for 
three or four hours, shaking frequently. Then filter, acidulate 
the filtrate with hydrochloric acid, boil the solution for ten 
minutes, and add 2 cc. of barium chloride solution. No 
precipitate of barium sulphate should form on standing 
twelve hours. 

Substances Soluble in Water (Lead Nitrate, etc.).—Boil 
2 gm. of lead peroxide with 60 cc. of water, and filter; 40 cc. 
of the filtrate should not leave a weighable residue upon 
evaporation and ignition. 

Calcium and Alkalies. — Dissolve 2 gm. of lead peroxide 
in 25 cc. of hydrochloric acid. Dilute the hquid ufith 200 cc. 
of water, boil ten minutes to expel the chlorine, and super¬ 
saturate witli hydrogen sulphide gas. Filter off the precipi¬ 
tate, evaporate the filtrate, ignite and weigh the residue. 
The weiglit should not exceed 0.002 gm. 

Manganese. — Heat 5 gm. of lead peroxide with 10 cc. of 
concentrated sulphuric acid until completely decomposed. 
When cold, mix the mass with 20 cc. of water and add 0.5 
gm. of lead peroxide. On now warming again, the hquid 
should not acciuirc a red color. 

Quantitative Determination. — Gently heat 1 gm. of lead 
peroxide in a porcelain dish of about 300 cc. capacity with 
30 cc. of nitric acid; then add, while stirring, 30 cc. of semi¬ 
normal oxalic acid solution, and heat to 60°.C. The lead 
peroxide must be completely dissolved by this treatment, 
and the solution should be clear and colorless. Now heat 
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the solution to the boiling point, and allow semi-normal 
potassium permanganate solution to run into it until the 
red color imparted by 1 drop of the permanganate solution 
no longer completely disappears within half a minute. 13.5 
to 13.7 cc. of the semi-normal potassium permanganate solu¬ 
tion should be required. 

1 cc. of semi-normal H2C2O4 = 0.05973 gm. of PbOj, log. 
77619. 

II 

LEAD OXIDE BROWN, FOR DENNSTEDT’S ULTIMATE 

ANALYSIS 

A dark-brown, amorphous powder, insoluble in water, used 
for ultimate organic analysis according to Dennstedt.* 

TESTS OP PURITY 

Chlorides; Calcium and Alkalies. — The tests are to be 
carried out as detailed under lead peroxide free from man¬ 
ganese. 

Sulphates. — Digest 25 gm. of lead peroxide with 50 cc. of 
a cold saturated aqueous solution of sodium bicarbonate for 
three to four hours, shaking frequently. Then filter, acidulate 
the filtrate with hydrochloric acid, boil the solution for ten 
minutes, and add 2 cc. of barium chloride solution. No 
precipitate of barium sulphate should form on standing 
twelve hours. 

Nitrates. — Boil 1 gm. of lead peroxide with a mixture of 
5 cc. of dilute acetic acid and 10 cc. of water, filter, and 
color the filtrate blue by adding 1 drop of a 1:1000 indigo 
solution. The blue color should not disappear on the addi¬ 
tion of 10 cc. of concentrated sulphuric acid. 

♦Literature; M. Dennstedt, Ztschr. anal. Chem., 41, 525 (1902); J. 
Chem. Sou., 84, ll, 103 (1903); Also: Anleitung zur vereinfachten Ele- 
mentaranalyse, von Prof. Dr. M. Dennstedt, 1903. Published by O. 
Meissner, Hamburg. 
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Carbonates. — On pouring nitric acid over 5 gm. of lead 
peroxide, no evolution of gas should be seen, even when 
obs('.rved through a magnifying glass. 

Quantitative Determination. — This is to be carried out as 
detailed under Load Peroxide Free From Manganese. 

LEAD OXIDE YELLOW 

(Litharge) 

PbO. Mol. Wt. 222.9. 

A yellow or reddish-yellow powder, almost insoluble in 
water (1:12000), but soluble in nitric acid, acetic acid, and 
potassium hydroxide solution. 

TESTS OP PURITY 

Substances Insoluble in Acetic Acid. — To 2 gm. of lead 
oxide mixed with 5 cc. of water add 10 cc. of dilute acetii; 
acid. No evolution of gas sliould take place. Now boil the 
liciuid for several minutes, filter when cold, wash the undis¬ 
solved residue, dry at 100° C., and weigh. The weight should 
not exceed 0.005 gm. 

Carbonates. — 5 gm. of lead oxide, when heated even to 
tive melting-point, should not lose more than 0.005 gm. in 
weight. 

Copper and Alumina. — Dissolve 2 gm. of lead oxide in 
10 cc. of nitric acid and 5 cc. of water with the aid of heat. 
Add to the clear solution 15 cc. of 16 per cent sulphuric acid, 
and filter off the resulting precipitate after it has settled. 
On adding to the filtrate an excess of ammonia water, the 
liciuid should not acejuire a blue color, nor should a precipitate 
form. 

Nitrates and Nitrites. — Mix 1 gm. of lead oxide with 5 cc. 
of water, and dissolve with the aid of 5 cc. of dilute acetic 
acid. The blue color produced by adding 1 drop of indigo 
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solution should not disappear on the addition of 10 cc. of 
concentrated sulphuric acid. 

Chlorides. — The solution of 1 gm. of lead oxide in 5 cc. of 
nitric acid diluted with 20 cc. of water should not be affected 
by silver nitrate solution. 

Earths, Gypsum, and Alkalies. — Dissolve 1 gm. of lead 
oxide in 10 cc. of diluted acetic acid, add 100 cc. of water, 
and supersaturate with hydrogen sulphide gas. Filter off 
the precipitate, evaporate the filtrate, ignite the residue, and 
weigh. The weight should not exceed 0.003 gm. 

LEAD SUBACETATE SOLUTION 

A clear, colorless, liquid, of specific gravity 1.235 to 1.240. 
Lead subacetate solution is alkaline to litmus paper, but 
does not redden phenolphthalein. 

TEST OF PURITY 

Copper and Iron. — On acidifying 10 cc. of lead subacetate 
solution with 2 cc. of dilute acetic acid, and adding potassium 
ferrocyanide solution, a precipitate forms which should have 
a pure white color. 

LIME, CHLORINATED 

White cubes with chlorine-like odor, and liberating chlorine 
on the addition of hydrochloric acid. 100 parts treated with 
hydrochloric acid should afford at least 25 parts of Cl. 
Specially prepared in cube form for the generation of chlorine 
in the laboratory. 

TEST OF PURITY 

The value of this preparation depends entirely upon its 
active chlorine. 

Quantitative Determination of Active Chlorine. — Mix 0.5 
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gixi. of the powdered cubes with a solution of 3 gm. of potas¬ 
sium iodide in GO cc. of water, and add 5 cc. of hydrochloric 
acid. Titrate; the liberated iodine with decinorinal sodium 
thiosulphate solution, of which at least 35.2 cc. should be 
reciuirod. 

1 cc. of decinonual NajSjOs = 0.003545 gm. of Cl, log. 54962. 

LIME WATER 

(HoIjOtion' of CAix;nrM Hydroxidf) 

A clear, colorless Ikiuid having a strongly alkaline reaction. 

TIOST OF STREN’OTH 

Titrate 100 cc. of lime water with normal hydrochloric 
acid, using methyl orange as the indicator. Not less than 
4 cc., nor more than 4.5 cc.., of tlie normal hydrochloric acid 
shovdd bo reejuired to produce the red end-point. 

1 cc. of normal IICI — 0.03705 gm. of Ca(OH)2, log. 56879. 

LITMUS 

A Hp(;cially i)urifi(;d dye ob(-ained from various species of 
lichens. It occurs in tlu; form of friable lumps consisting 
ehielly of erythrolitmin and azolitmin. 

A large number of foi-muhus have been given for the prep¬ 
aration of litmus tincture, of whi(;h R(!Voral are described by 
Olaser in his “Tndikatoren der Azidinutric und Alkalimetrie.” 
A v(;ry se.nsitive litmus tincture; may he prepared as follows: 

Dissolve 1 gm. of litmus in 100 cc. of hot watei’, and add, 
drop by drop, dilute sulphuiic acid until the liciuid acquires 
a resd color. TlK;n boil for ten minutes in order to expel 
c.omple.t.(;ly tlu; carbon dioxide. Should the red color pass 
into l)lue during the boiling, the color is restored by again 
adding dilute 8ulf)huric acul. Now add baryta water, drop 
l)y drop, until a viokt color develops, set aside to deposit. 
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and filter. Preserve the litmus tincture in bottles not com¬ 
pletely filled, and simply cover with a loose cap, or stopper 
with a plug of cotton to keep out the dust. 

TEST OF SENSITIVENESS 

Add 0.2 cc. of litmus tincture to 100 cc. of distilled water, 
and boil for some time in a platinum dish to free it from 
carbon dioxide. The violet color of the liquid so obtained 
must change to red on the addition of 0.05 cc. of decinormal 
hydrochloric acid; or must pass into a pure blue color on 
the addition of 0.05 cc. of decinormal potassium hydroxide. 

MAGNESIUM CARBONATE 

MgCOa. Mol. Wt. 84.36. 

White, light pieces, easily reduced to powder; or white, 
bulky powder. Almost insoluble in water, it yet imparts to 
it a slight alkaline reaction. 

TESTS OF PURITY 

Substances Soluble in Water. — Suspend 5 gm. of powdered 
magnesium carbonate in 50 cc. of water, heat to boiling, and 
filter w'hile hot. Evaporate 20 cc. of the filtrate, and weigh 
the residue, which should not exceed 0.006 gm. 

Substances Insoluble in Hydrochloric Acid. — 1 gm. of the 
carbonate should entirely dissolve in 10 cc. of hydrochloric 
acid with 10 cc. of water, and yield a colorless solution. 

Chlorides. — Dissolve 1 gm. of magnesium carbonate in 
5 cc. of nitric acid and 15 cc. of water; on adding silver 
nitrate solution, not more than a slight opalescent turbidity 
should develop. 

Sulphates. — On adding barium chloride solution to the 
solution of 1 gm. of magnesium cabornate in 5 cc. of hydro¬ 
chloric acid and 15 cc. of water, no change should occur. 
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Barium. — The solution of 1 gni. of magnesium carbonate 
in 5 (*.(*,. of hy(lro(‘-hl()ric acid and 15 cc. of water Kshould not 
1)(^ r(‘n(l('r(‘d turbid on the addition of dilute sulphuric acid. 

Calcium and Alumina. — Dissolves 1 gm. of magnesium 
carbonaU^ in 30 (tc. of acetic acid (sp. gr. 1.041) and 30 cc. 
of \viiUn\ Boil, add 20 (‘.c. of ammonia water and some 
ammonium oxalak^ solution. The liquid should not become 
turl)id within five minutes. 

Heavy Metals. —'Tlu^ solution of 1 gm. of magnesium car- 
botiatc^ in 20 cc. of acetic acid (sp. gr. 1.041) and 30 cc. of 
wa(-(n* should Ix^ ck^ar, and should show no change with 
hydrog(‘n sulphide water. 

Iron. -Th(^ solution of 1 gm. of tnagnesium carbonate in 
5 c-c. of hydro(*,hloric. acid and 15 (*-c. of water should not 
imuK'diately acciuirc^ a blue color on the addition of 0.5 cc. of 
potassium ferroc.yanidc^ solution. 

MAGNESIUM CHLORIDE 

Mg(n-, } (illyO. Mol. Wi. 203.35. 

Whit.(^ d(di(iu(‘sc(mt crystals, soluble in about O.G part of 
cold, or in 0.3 fiart of hot, water, and in 5 jiarts of (S5 per 
c.ent alcohol. The aciueous solution is neutral to litmus 
pap(n’, 

OF PUKITY 

Substances Insoluble in Alcohol. ~ 2 gm. of magnesium 
c.hlorid(^ should completely dissolve in 10 cc. of 85 per cent 
alcohol, and yiedd a (‘.kair solution. 

Sulphates. 4Te solution of 1 gm. of magnesium chloride 
in 20 c-c. of wat-('r, slightly acidulated with hydrochloric acid, 
should not/ IxHiome tini)id on the addition of barium chloride 
solution. 

Phosphates and Arsenates. — Dissolve 3 gm. of magnesium 
chloride and 6 gm. of ammonium chloride in 24 cc. of water, 
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and add 12 cc. of aimnonia water. No turbidity or i)r('(ni)i- 
tate should form on standing twelve hours. 

Ammonium Salts. — On heating 3 gm. of magiu'Hiuiu ciilo- 
ride with 10 cc. of sodium hydroxide solution (sp. gr. 1.3), 
no vapors of ammonia should be evolved (to b(5 nsc^f'rtaiiu'd 
by moistened litmus paper). 

Barium. — The solution of 1 gm. of magnesium chlorides in 
20 cc. of water should afford no reaction on the addition of 
dilute sulphuric acid. 

Heavy Metals and Calcium. 

(а) The solution of 1 gm. of magnesium chlorid(^ in 20 cc. 

of water must not be affected by hydrogen sulphide; 
water. 

(б) Dissolve 1 gm. of magnesium chloride in 20 (;c. of 

water, and add 1 gm. of ammonium c.hloridc; and 
5 cc. of ammonia water; no change should o(;(uir on 
the further addition of ammonium oxalab; solution, 
nor with a few drops of ammonium sulphide solut ion. 

MAGNESIUM OXIDE 

(Magnesia) 

MgO. Mol. Wt. 40.30. 

I 

MAGNESIUM OXIDE 

A white, light, fine powder, almost insoluble in water. 
TESTS OF PURITY 

Substances Soluble in Water. — Heat 0.5 gm. of magnesium 
oxide with 20 cc. of water to boiling, allow to (;ool, and 
filter off 10 cc. of the supernatant liquid. The filtrate should 
have at most a slight alkaline reaction, and on ovaiioration 
should not yield a residue weighing more than 0.002 gm. 


CHHMICAL RKAOENTH 


135 


Substances Insoluble in Hydrochloric Acid. — 1 gm. of 
niagiH'.siuiii oxide .should coinj)letcly dissolve in 10 cc. of 
hydrochloric, acid and 10 c.c. of water, yielding a clear solution. 

Sulphates. 'I'lie solution of 0.5 gm. of magnc.siuin oxide 
in 10 c.c. of ac.e.tic acid (sf). gr. 1.041) .should not he imme¬ 
diately r(md('riHl turbid on the addition of l)ariuin nitrate 
solution. 

Chlorides,- Th(> solution of 0.5 gm. of magnesium oxide 
in 10 cc. of nitric, acid and 10 cc. of water should not be- 
vinno. more (han slightly opalescent on the addition' of silver 
ihitrate solution. 

Carbonates. • l Uait 0.5 gm. of magnesium oxid(! with 10 cc. 
of water, and pour this mixture into 10 cc. of dilute acetic 
acid. Solution should take place without any effervescence; 
only a lew individual gas bubbles may occur. 

Barium. - d'he solution of 1 gm. of magnc.sium oxide in 
10 cc. of hydrochloric acid and 10 cc. of wahn- should not be 
rruuhax'd turbid on the addition of dilute .sulphuric acid. 

Calcium. On shaking 1 gm. of magnesium oxide with 
20 ce,. of wat(‘r and filtering, tlic filtrate, on the addition of 
ammonium oxalafo solution, .should not exhibit more than a 
slight opHlesc(>uce within five minutes. 

Heavy Metals. - d’hc‘. solul,ion of 1 gm. of magnesium oxide 
in 20 c.(v of acetic acid (sp. gr. 1.041), should not be affected 
by hydr<)g(^n sulidiide water. 

Iron. — The solution of 1 gm. of magnesium oxide in 10 cc. 
of hydrochloric acid and 10 cc. of water should not innut- 
dialely acriuln! a hhie color on the addition of 0.5 cc. of 
potassium fcirroc.yanide solution. 
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II 

MAGNESIUM OXIDE, FREE FROM SULPHATES 

TESTS OP PURITY 

The tests as given for Magnesium Oxide should Ixi iiuule. 
upon this article, and in addition the following on<‘: 

Sulphates. — Dissolve 3 gm. of magnesium oxid(' in 20 
cc. of hydrochloric acid, dilute the solution to about 100 
heat to boiling, and add barium chloride solution. No pre¬ 
cipitate of barium sulphate should form within twelv(^ hours. 

MAGNESIUM SULPHATE 

MgSO, + 7 H 2 O. Mol. Wt. 240.r);i. 

Clear, colorless, prismatic crystals, only very sligldly elllo- 
rescent in air. Soluble in 1 part of cold, and in 0.3 part, of 
boiling, water, but insoluble in alcohol. The miueous solution 
is neutral to litmus paper. 

TESTS OF PURITY 

Chlorides. — Dissolve 1 gm. of magnosiuin sulphah^ in 
20 cc. of water, and add 1 cc. of nitric acid; the solution 
should not be affected by silver nitrate solution. 

Phosphates, Arsenates, and Heavy Metals. — 'I’ln^ (.('sts arc 
to be carried out as detailed under Magnesium ('hloridt'. 

Iron. —20 cc. of the 1:20 aqueous solution, slightly a(d<li- 
fied with nitric acid and boiled, should not show a rcxl color 
on the addition of potassium sulphocyanate solution. 

Arsenic. — A mixture of 1 gm. of powdered magruNsium 
sulphate and 3 cc. of stannous chloride solution shouhl not 
acquire a dark color on standing one hour. 
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MAGNESIUM AND AMMONIUM CHLORIDE 

Mk<!L.- Nllidl I (IH-O. Mol. Wt. 2r)(l.87. 

lihoitihic. (“.ryHtnlH, or white eryHtnlline [)ow(lor, easily 
soluble in wntc'r. Its principal use is in tlui prei>aration of 
magiuisia mixture for tlui (khc'rmination of phosphoric acid. 

'I'lOTS OK KtllUTY 

Sulphates; Heavy Metals; Calcium and Barium. — The tests 
are to h<‘ ma(l(‘ as (hhaihid uiuka- MaKuesiutn Chloride. 

Phosphates and Arsenates. - Dissolve 5 gin. of magnesium 
and ammonium chlorkki in 10 cc. of water, and add 5 cc. of 
ammonia water. No turbidity or precipitate should form 
within twelve hours. 

MANGANESE CHLORIDE 

(Manuanous Citnoiuni':) 

Mn<'h I ‘llbo. Mol. VVl.. U)7.1«l. 

Ih'ddish, hygroHc.o|)i(j crystals, easily soluble in water 
(about 1:1), and also solulile in alcohol. 

TtJH'I’S OK PlJItri’Y 

Sulphates. - Dissolve 1 gm. of manganous chloride in 10 cc. 
of water, add 0.25 ec.. of hydrochloric acid, and some barium 
chlorkkf solution. No change should be noticeable. 

Chlorine. •'I'he solution of 1 gm. of manganous chloride 
in •!() cc.. of water and 5 cc.. of 10 |)er cont sulphuric acid 
should not be immediately rendered blue by zinc iodide- 
slarch solution. 

Calcium. 20 cc. of the 1:20 aiiueous solution should 
not b(^ inmusliati'ly remka'ed turbid on the addition of 2 cc. 
of ammonium oxalate solution.* 

On idlewinR this mixture te Hliind for hoiuo time, nuuigariious oxalate 
BepiiiiiteH in the form of aoiculnr crystalH. 





138 


CHEMICAL REAGENTS 


Iron, other Foreign Metals; Salts of Magnesium and the 
Alkalies. — 

(а) Dissolve 1 gm. of manganous chloride in 15 cc. of 

water, add 1 cc. of hydrochloric acid, 3 cc. of chlo¬ 
rine water, and heat to boiling. The solution, when 
cold, should not acquire a red color on the addition 
of potassium sulphocyanate solution, nor should any 
change appear on the addition of an excess of 
hydrogen sulphide water. 

(б) Precipitate the manganese from a solution of 3 gm. 

of manganous chloride in 50 cc. of water by adding 
ammonium carbonate solution (5 gm. of ammonium 
carbonate in 50 cc. of water). Filter, evaporate 
the filtrate, and ignite the residue. It should not 
weigh more than 0.001 gm. 

Zinc. — Dissolve 1 gm. of manganous chloride and 1 gm. 
of sodium acetate in 10 cc. of water, and add a few drops of 
acetic acid and hydrogen sulphide water. No white precipi¬ 
tate soluble in hydrochloric acid should form. 

MANGANESE DIOXIDE 

(Manganese Per- or Super-Oxide; Pyrolusite) 
MnOo. Mol. Wt. 87.0. 

Grayish-black to steel-blue, brittle, or fibrous pieces pro¬ 
ducing a black, or grayish-black, streak. The preparation 
contains about 90 per cent of MnOj. 

TEST OF PURITY 

Quantitative Determination. — Weigh off 1.0875 gm. of 
the manganese dioxide, previously very finely powdered 
and dried to constant weight at 100° C. Place in a flask 
provided with a Bunsen rubber valve, and add75cc. (3 pipette¬ 
fuls of 25 cc. each) of a solution of 100 gm. of pure, crystal- 
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lized ferrous sulphate and 100 cc. of pure, concentrated 
sulphuric acid in lOOO parts of water * Close the flask with 
the, stopper Ix^aring the Jhmsen valve, and heat until the 
manganese dioxide is completely decomposed, leaving no 
dark-colored residue. Then cool, making sure the valve is 
cIohchI as indicated by the collapsing of the rubber tubing. 

Wh(ui c.old, dilutes with 200 cc. of water, and titrate with 
sesmi-normal potassium pesrmanganate until the faint red color 
no longer disappears, but persists for half a minute (further 
(lecolorization is nesgUseted). From the quantity of perman¬ 
ganates esesrresspesneling by calculation to the 75 cc. of ferrous 
sulphate seslutiesu is now elceluctcd the quantity of per¬ 
manganate actually used. Each cubic centimeter of the 
eliffertsncc represents 0.02175 grn., or 2 per cent, of MnOj. 

MANGANESE SULPHATE 

(MANeuNesus Sulphate) 

MnH ()4 f 4IL(). Mol. Wt.. 223.12. 

Pales-resel, mesnesclinies crystals, sesluble in 0.8 part of water, 
anel inseshdsles in alesohesl. The aepieous solution is neutral to 
litmus paiKsr. 

TESTS OF PITUITY 

Chlorieies. — The solutiesn of 1 gm. of manganese sulphate 
in 20 cc. esf watesr shesulel nest be resnelereel more than slightly 
opalesese'tit. esn the aelelitiesu esf 1 cc. of nitric acid, followed 
by silvesr nit.rates seslutiesu. 

Iron, Zinc, anei other Foreign Metals; Salts of Magnesium 
and the Alkalies. — The tests are carried out as detailed 
mseleir Mangsinesse Ghksriele. 

Calcium. — The solutiesn of 1 gm. of manganese sulphate 

* This fesrroiiH seilphatcs solution i.s stanelanlized against semi-normal 
potassium pormanganates solution on tho same elay, using the same pipette. 
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in 20 cc. of water should be perfectly clear, and should afford 
no immediate reaction on the addition of 2 cc. of ammonium 
oxalate solution.* 


MERCURY 

Hg. Atomic Wt. 200. 

A liquid metal with a silvery surface; completely vol¬ 
atilized by heat, without leaving a residue. 

TESTS OF PURITY 

Foreign Metals. — 

(а) On heating 20 gm. of mercury in a porcelain dish under 

a good draft, no weighable residue should remain. 

(б) On boiling 5 gm. of mercury with 5 cc. of water and 

4.5 gm. of sodium thiosulphate for about one minute, 
in a test-tube, the mercury must not lose its luster, 
and should acquire at most only a slight yellowish 
tinge. 

MERCURY BICHLORIDE 

(Mercuric Chloride; Corrosive Sublimate) 

HgClo. Mol. wt. 270.9. 

White, translucent, prismatic crystals. Mercuric chloride 
is soluble in 16 parts of cold, and in 3 parts of boiling, water; 
in 3 parts of alcohol and in 12 to 14 parts of ether. The 
aqueous solution is acid to litmus paper. 

TESTS OF PURITY 

Foreign Matter not Precipitated by Hydrogen Sulphide. — 

Dissolve 5 gm. of mercuric chloride in 100 cc. of water, add 
5 cc. of hydrochloric acid, and pass into the solution hydrogen 
sulphide gas until the mercury has been completely precipi¬ 
tated. Then filter, and evaporate the colorless filtrate to 

* See note under Manganese Chloride. 
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dryness on the water-bath. No weighable residue should 
remain. 

Arsenic. — Shake the mercury sulphide obtained in above 
test with a mixture of 5 cc. of ammonia water and 45 cc. of 
water^, filter, and acidulate the filtrate with hydrochloric 
acid. Neither a yellow color nor a yellow precipitate should 
appear. 

Mercurous Chloride and other Substances Insoluble in 
Ether. — 1 gm. of powdered mercuric chloride should be 
completely soluble in 25 cc. of ether. 

MERCURY NITRATE 

(Mercurous Nitrate) 

HgNOg + HjO. Mol. Wt. 280,05. 

Colorless, monoclinic tables or prisms, soluble in about 2 
parts of warm water, affording a solution with an acid reac¬ 
tion. On the addition of much water the solution is decom¬ 
posed with the separation of a light-yellow precipitate. 
Solution is best effected by means of water acidified with 
nitric acid. 

TESTS OF PURITY 

Non-volatile Matter. — On igniting 2 gm. of mercurous 
nitrate, no weighable residue should remain. 

Mercuric Salts. — Dissolve 1 gm. of mercurous nitrate in 
5 cc. of water with 3 to 5 drops of nitric acid. Dilute the 
solution with 15 cc. of water, add an excess of hydrochloric 
acid, filter, and add hydrogen sulphide water to the filtrate. 
More than traces of a precipitate should not be visible. 

MERCURY OXIDE, RED AND YELLOW 

(Mercuric Oxide) 

HgO. Mol. wt. 216. 

A heavy, reddish-yellow or yellow powder, easily soluble 
in dilute hydrochloric or nitric acid, giving a clear solution. 
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TESTS OF PURITY 

Non-volatile Matter. — On igniting 2 gm. of mercuric oxide, 
no weighable residue should remain. 

Chlorides. — The solution of 1 gm. of mercuric oxide in 
5 cc. of nitric acid and 15 cc. of water should not be rendered 
more than slightly opalescent on adding silver nitrate solution. 

Sulphates. — The solution of 1 gm. of mercuric oxide in 
5 cc. of nitric acid and 15 cc. of water should show no change 
on the addition of barium nitrate solution. 

Nitrates. — Dissolve 1 gm. of mercuric oxide in 2 cc. of 
water and 2 cc. of sulphuric acid, and overlay this mixture 
with 1 cc. of ferrous sulphate solution. No colored zone 
should form even on long standing. 

MERCURY AND POTASSIUM IODIDE 

(Mercuric Potassium Iodide) 

Hgl 2 - 2 KI. Mol. Wt. 785.6. 

Sulphur-yellow, crystalline pieces, deliquescent in moist air. 

TEST OF PURITY 

Solubility. — 5 gm. of mercuric potassium iodide should 
completely dissolve in 10 cc. of water, and yield a clear 
solution which should remain clear even after adding 80 cc. 
of water. 

METAPHENYLENEDIAMINE HYDROCHLORIDE 

(Metadiaminobenzene Hydrochloride) 

, e.H4(NH2)j-2HCl. Mol. wt. 181.06. 

A white, or slightly reddish-white, crystalline powder, easily 
soluble in water. Metaphenylenediamine hydrochloride is 
used as a reagent in the form of a 1; 200 solution. Should 
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this solution have a color, it is to be decolorized before use 
by heating with previously ignited animal charcoal. 

METHYL ORANGE 

(SoniUM HaUT Ol<' PAIlAniMETHYLAMIKTOAZOBENZENESUL- 
PHONic Acid) 

(ClL)a ■ N • C„ir« • N; N ■ OolL • SO.iNa. Mol. Wt. 327.24 

An orange-yidlow powd(;r, easily soluble in water. As an 
indicator, a solution of 0.1 gm. in 100 cc. of water is used. 

TEST OF SENSITIVENESS 

To 100 cc. of distilled water in a Jena flask add 1 drop of 
(he above methyl orange solution. On adding to this solu¬ 
tion OIK', drop of docinormal hydrochloric acid, the light- 
yi'Ilow color of tlie water should change to a red, and on 
the furl,her addition of one drop of decinormal potassium 
hydroxide the original color should be restored. 

MIXTURE, KASSNER’S 

This is a mixture of barium dioxide and potassium ferri- 
cyanidc', used for generating oxygen. The constituents of 
tile mixture are kept stored in separate containers. 

NITROBENZALDEH-YDE, ORTHO 

Cai 4 (NOu)CHO. Mol. Wt. 151.07. 

Tight-yellow lu'cdles, melting between 45 and 46° C., and 
easily soluble in alcohol and in etlier. 
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NITRON 

FOR THE GRAVIMETRIC DETERMINATION OF 
NITRIC ACID 

(1.4 Diphenyl-3.5 Endanilodihtdroteiazol) 

CmHioN,. Mol. Wt. 312.28. 

Shining, yellow leaflets, or amorphous powder, melting at 
189° C. with decomposition. It is soluble in alcohol, chlo¬ 
roform, acetone, and ethyl acetate, difficultly soluble in ether, 
and insoluble in water. In alcohol, the substance undergoes 
partial decomposition, indicated by the red color of the 
solution. Nitron is used as a reagent in the form of a 10 
per cent solution in 5 per cent acetic acid, according to the 
method of M. Busch. 


TEST OF PURITY 

1 gm. of nitron should easily and almost completely dissolve 
in 10 cc. of 5 per cent acetic acid. 

Note. —Literature: M. Busch, Gravimetrische Bestimmung der 
Salpetersaiire,” Ber., 38, 8G1 (1905); J. Chem. Soc., 88, II, 282 (1905). 
A. Gutbier, Ztschr. angew. Chem., 18, 494 (1905); J. Chem. Soc., 88, II, 
418 (1905). 


NITROPHENOL, ORTHO 

CoH40H.NO..i. Mol. Wt. 139.08. 

Sulphur-yellow needles or prisms, melting at 44 to 45° C., 
easily soluble in alcohol and in ether, freely soluble in hot 
water, and but slightly soluble in cold water. 


NITROPHENOL, PARA 

C0H4OH • NO.. Mol. Wt. 139.08. 

Colorless needles or monoclinic prisms, melting at 112° C. 
and easily soluble in alcohol; to some extent also in water. 
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NITROSOBETANAPHTHOL 

CioH„(NO)(OH). Mol. Wt. 173.10. 

Orange-brown crystals, melting at 109.5° C., insoluble in 
cold water, very difficultly soluble in boiling water, and 
very easily soluble in ether, benzene, and hot alcohol. It is 
used principally for the qualitative and quantitative separa¬ 
tion of nickel and cobalt. 

PALLADIUM 

Pd. Atomic Wt. 106.5 

Palladium occurs in the form of foil and wire which in 
appearance greatly resemble platinum; also in the form of 
palladium-sponge, a gray spongy mass, and as palladium 
black. The compact metal is soluble in nitrohydrochloric 
acid. Palladium sponge is soluble also in hydrochloric acid 
in the presence of air. 

TESTS OP PURTTY 

Differentiation Between Palladium Foil and Platinum Foil. 
—On placing 1 drop of an alcoholic solution of iodine on pal¬ 
ladium foil, and allowing it to evaporate spontaneously in the 
air, a black spot will be formed on the palladium which will 
disappear on heating the foil to redness. On platinum foil 
similarly treated, no spot is formed. 

Copper and Iron. — Dissolve the palladium in nitrohydro¬ 
chloric acid, and evaporate the excess of acid on the water- 
bath. Dissolve the residue in water, and add ammonia water 
until the flesh-colored precipitate of ammoni um palladous 
chloride first formed redissolves. Then pass into the solu¬ 
tion gaseous hydrochloric acid, whereby the palladium is 
precipitated as yellow palladosamine chloride, while iron and 
copper remain in solution. The precipitate is filtered off. 
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and the filtrate treated with ammonia water in excess. No 
coloration or precipitate should ensue. 

Note. — Regarding the quantitative determination of palladium, see 
Fresenius, Anleitung zur quantitativen chemischen Analyse, 6 ed., 1, 
348, 481; Fresenius-Cohn, Quantitative Chemical Analysis, 1, 389. 

PALLADIUM CHLORIDE 

(Palladous Chloride) 

PdCh. Mol. m. 177.4. 

Dark-brown, deliquescent mass, easily soluble in water. 
Regarding the quantitative determination see the note under 
Palladium. 

PALLADroM NITRATE 

(Palladous Nitrate) 

PdCNOa)^. Mol. Wt. 230.58. 

A brown, deliquescent salt, yielding a turbid solution with 
water, due to the almost invariable presence of some basic 
salt. Regarding the quantitative determination, see the note 
under Palladium. 

PALLADIUM AND SODIUM CHLORIDE 

(Sodium Palladous Chloride) 

PdClr2NaCl. Mol, Wt. 294.4. 

A red, deliquescent salt, soluble in water and in alcohol. 
Regarding the quantitative determination, see the note under 
Palladium. 

PHENACETOLIN 

A brown dye, soluble in alcohol. Phenacetolin is a product 
resulting from the action of concentrated sulphuric acid on 
glacial acetic acid and phenol. The indicator solution is 
prepared by digesting 1 gm. of phenacetolin with warm 
alcohol, then diluting to 100 cc., and filtering. 
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TEST OF SENSITIVENESS 

Add 2 drops of the indicator solution to 100 cc. of distilled 
water. On the addition of 0.05 cc. of decinormal potassium 
carbonate, the light-brown color of the water should pass 
into pink; on the further addition of 0.05 cc. of decinormal 
hydrochloric acid, the color should change to a golden yellow. 

PHENOLPHTHALEIN 

CjoHuOi. Mol. Wt. 318.11. 

A white or yellowish-white powder, easily soluble in 
alcohol, and melting between 250 and 253° C. Phenolph- 
thalein is used as an indicator in the form of a solution of 
1 gm. in 100 cc. of neutral 95 per cent alcohol. 

TESTS OF PURITY 

Non-volatile Matter. — 0.5 gm. of phenolphthalein when 
ignited on platinum foil should yield no weighable residue. 

Solubility in Alcohol. — 1 gm. of phenolphthalein should 
give a clear solution with 10 cc. of 95 per cent alcohol. The 
1:100 alcoholic solution should be colorless. 

Sensitiveness. — To 250 cc. of water, which has been well- 
boiled and then cooled, add 3 to 5 drops of phenolphthalein 
solution; the solution should not require more than 0.05 cc. 
of decinormal potassium hydroxide to effect a change from 
colorless to violet (not red). 

Fluorane. — 0.5 gm. of phenolphthalein should completely 
dissolve in a mixture of 1 cc. of sodium hydroxide solution 
(sp. gr. 1.168) and 50 cc. of water. 

PHENYLHYDRAZINE 

CoHs • NH ■ NHj. Mol. Wt. 108.14. 

Colorless or slightly yellowish, highly refractive liquid, 
boiling at 233° C., and solidifying when cold with the for- 
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mation of monoclinic plates, melting at 23° C. Phenylhy- 
drazine is but slightly soluble in cold water, but is more 
readily soluble in hot water, and is easily soluble in alcohol 
and in ether. 

TEST OF PURITY 

Solubility. — 2 cc. of phenylhydrazine, when shaken with 
20 cc. of 2 per cent acetic acid, should afford a clear solution. 

PHLOROGLUCm 

CeHsCOH)^ + 2 H 2 O. Mol. Wt. 162.08. 

A white, or slightly yellowish, crystalline powder, which 
loses its water of crystallization at 100° C., and which, on 
being rapidly heated, melts at 217 to 219° C., but which, 
when slowly heated, melts at a much lower temperature 
(200 to 209° C.). Phloroglucin is easily soluble in water, 
alcohol, and ether. 

TEST OF PURITY 

Diresorcin. — Warm a few milligrams of phloroglucin 
with 1 cc. of concentrated sulphuric acid and 1 to 2 cc. of 
acetic anhydride for five to ten minutes in a boiling water- 
bath. No blue color should develop. 

PLATINUM 

Pt. Atomic Wt. 194.8. 

Platinum occurs in compact form as foil or wire, and in a 
state of very fine subdivision as platinum sponge and plati¬ 
num black. Compact platinum has a silver-white color; 
platinum sponge is a grayish, spongy mass, while platinum 
black is a black powder. 

TESTS OF PURITY 

Foreign Metals. — Dissolve 1 gm. of the metal in nitro- 
hydrochloric acid, evaporate the solution to dryness on the 
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water-bath, and convert the residual platinum chloride into 
platinum sponge by strongly igniting. On now treating the 
sponge with nitric acid and filtering, the filtrate should not 
leave more than traces of residue on being evaporated. 

Silver. — Dissolve platinum in nitrohydrochloric acid, evap¬ 
orate the solution to dryness on the water-bath, and dissolve 
the residue in water. No white residue should remain. 

Note. — Regarding the further testing of platinum for slight impu¬ 
rities, see the paper by F. Mylius and P. Foerster: ‘^Uber die Herstellung 
und Beurteilung von reinem Platin/^ Ber., 26, 665 (1892); J. Chem. Soc., 
62, 789 (1892), 

PLATINUM CHLORIDE 

(Platinic Chloride; Chlorplatinic Acid) 

HaPtClo + 6 H 2 O. Mol. Wt. 517.61. 

A brownish-red, crystalline, very hygroscopic, saline mass, 
soluble in water, alcohol, and ether, with yellow color. The 
aqueous solution is acid to litmus paper. 

TESTS OF PURITY 

Solubility in Absolute Alcohol. — 1 gm. of platinum chloride 
should dissolve completely in 10 cc. of absolute alcohol, 
yielding a clear solution. Platinic chloride should also afford 
a clear, pure yellow solution with water; any red or dark- 
brown tinge would indicate the presence of platinous chloride 
or iridium. 

Metals Soluble in Nitric Acid. — Strongly ignite 2 gm. of 
platinic chloride. A residue of platinum sponge weighing 
0.752 gm. should be obtained. Digest this residue with 
dilute nitric acid (5 cc. of nitric acid and 20 cc. of water) 
on the water-bath for fifteen minutes, then filter, evaporate 
the filtrate on the water-bath, and ignite the residue so 
obtained. The weight of the latter should not exceed 0.005 
gm. 
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Siilphates. — The solution of 1 gm. of platinic chloride in 
20 cc. of water should give no precipitate of barium sulphate 
on adding barium chloride solution, and setting aside three 
hours. 

Nitrates. — On mixing 2 cc. of the 1:10 solution with 
2 cc. of concentrated sulphuric acid, and overlaying this 
mixture with 2 cc. of ferrous sulphate solution, no brownish- 
red zone should develop at the contact-surfaces of the two 
liquids, even on long standing. 

Barium Salts. — The 1; 20 solution of platinic chloride 
should afford no precipitate of barium sulphate on adding a 
few drops of sulphuric acid, and allowing to stand three 
hours. 

POTASSIUM ACETATE SOLUTION 

A clear, colorless liquid, neutral, or at most slightly acid to 
phenolphthalein; specific gravity 1.176 to 1.18. 100 parts 
contain about 33 parts of potassium acetate. 

TESTS OF PURITY 

Chlorides. — Dilute 5 cc. of potassium acetate solution with 
20 cc. of water, and add 5 cc. of nitric acid followed by silver 
nitrate solution. At most a slight opalescent turbidity 
should develop. 

Sulphates. — Dilute 10 cc. of potassium acetate solution 
with 10 cc. of water, acidify with hydrochloric acid and add 
barium chloride solution. No change should appear. 

Heavy Metals. — 

(а) 15 cc. of potassium acetate solution diluted with 15 cc. 

of water should not become colored on the addition 
of hydrogen sulphide water; nor should a precipitate 
form. 

(б) On diluting 5 cc. .of potassium acetate solution with 

20 cc. of water and adding 1 cc. of hydrochloric 
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ac'ul, tlu( Hhoulcl not acciviirc a red color 

with potasHiuin Hulphocyaiuitc: Holution. 

Calcium. Dilute 10 cc. of potasniuru acetate solution 
with 10 ee. of wat(U\ and add anmioniuiu oxalate solution. 
No prcic.ipitate of (calcium oxalate should form on standing 
three hours. 

POTASSIUM ANTIMONATE 

(POTASHIUM Aoil) PyROANTIMONATK *) 

K,n„S!.a(), ( 411,0. Mol. Wt.. 504.78. 

A whit(^ granular, (>.rystalline iM)wder, difficultly soluble 
in cold water (1:250), and more readily soluble in boiling 
waliT (1:00). 

TKSTO OF TOItlTY 

Th(^ miueous solution of 1 gm. of i)otasHium antiinonate in 
100 ee. of boiling water should be txuitral to litmus paper. 

On adding I gm. of potassium chloride, dissolved in 10 cc. 
of vvattu-, t.o 20 of tlu^ 1: 100 acpieous solution, no precijii- 
tate should foriti within fifteen minutes. 

'I'o 20 cc. of tlu* 1: 100 a<iueous solution add 1 gm. of 
ammonium ehlorale dissolved in 10 cc. of water containing 
2 or a drops of ammonia water. No precipitate should form 
within fifteen minutes.t 

POTASSIUM BICARBONATE 

KMCO,. Mol. Wt. 100.15. 

Colorless, f ranspartml,, rhombic prisms or plates, soluble in 
4 parts of water. 

*'riui tuiHCoUN Holution of potfiNHiuni luitiinonato is UHod m a reagont 
for sodhitti. It is Iwwt to prcitnro the solution just lioforo uso by boiling 
tlio salt, with water, and lilt.oring. 'I'ho Holut.ions to bo Uwtod for sodiutn 
should Isi iKMitral or slightly alkaline. 

t If a s<ihition of 1 gm. of anunoniuni ohlorido in 10 oo. of water is 
addeil to 20 ec. of the 1: 100 a<iueouH solution, a voluminous tloec.ulent 
Iirocipitate fonus within a few mintiUts, if the addition of ammoniti water 

oiniittitl. 
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TOSTS OF FIIKITY 

Sulphates. — On boiling Kolution of .'I gin. of j)()ta.M.‘4ium 
bicarbonate in 50 cc. ol vvaU'r aiul (i co. oi hytlrochloric uoitl 
for several minutes, and then adding barium chlorule sdlution, 
no precipitate of barium sulpluite should form wiMiin twelve 
hours. 

Chlorides. Dissolve .'1 gm. of po(a,sHium bicarbonate in 
50 cc. of water, add 10 ce. of nitric, acid and some silver 
nitrate solution. More than a slight opalescenta* .should not 
develop. 

Nitrates. — Dissolve 5 gm. of potassium bicarbonate in 
20 cc. of water and 10 cc. of Hi per cent sulphuric uehl; ou 
adding to the solution 1 drop of a 1: I0(M) iialigo sitlution 
and 10 cc. of concentrated suljihuric acid, the Idiie I'lilor 
should not disappear. 

Silica. — Dissolve 5 gm. of pota.ssium bii^arhonate in 20 ec*. 
of water and 15 cc. of hydroc.hloric acid, and evaporate the 
solution on the water-bath in a platinum dish. Dry the 
residue for half an hour at 120° 0., and then dissolve it in 
25 cc. of water with .‘1 cc. of hydrochlorii^ acid, 'rtii* solution 
should be perfectly clear. 

Lime, Alumina, and Heavy Metals. Dis.solve .5 gm. of 
potas.suim bicarbonate! in 25 ec. of water and 15 cc. of diluted 
acetic acid. Add 5 cc. of ammonia water and heat Ibr hull' 
an hour on the water-bath. No flocks should .separate, nor 
should any jirocipitate form. Furthermore, on ailding to 
the slightly alkaline solution sonu! ammonium oxalate solu¬ 
tion and ammonium sulphide hoIuUoii, no change should 
appear. 

Phosphates. — Dissolve 5 gm. of pota.s.sium bicarbonate in 
50 cc. of water, add to the .solution .50 cc. of nitric acid, 
25 cc. of ammonium molybdak! solutfion, and heat at .'!() 
to 40° C. for two hours. No y(!ll()w precipitate should form. 
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Iron. DiHHolvo 1 {jjm. of potaHKium bicarhonatc in 3 cc. 
of hydrochloric, ac^id and 10 cc. of wattjr, add a drop of nitric 
acid and boil, tluai juid pota.s8ium Hulphocyanatci solution. 
No r((<l color Hhould d(‘V(dop. 

Residue on Ignition. 100 j«ir(,s of ijotasHium bicarbonate, 
on ignition, Hhould leave (M) parts of residue. 

Quantitative Determination. -On titrating 1 gin. of potas- 
siuin bicarbonate with normal hydrochloric acid, using methyl 
orang(‘ as indicator, 10 cc. of acid should be. reejuired. 

1 cc. of normal llCl 0.10015 gm. of KIICO 3 , log. 00065. 

POTASSIUM BINIODATE 
Kl():,-HIO;,. Mol. Wt. .■«)().()!). 

Small, whiti' crystals, (dearly and completely soluble in 
20 (larls of cidd water. 

TKSTH <)!'' iniUlTY 

Quantitative Determination. ~ The (piantitat.ive determina¬ 
tion may be cai'ricd out (dtluT acidimetrically or iod.ometri- 
cally. d’lu* salt, to be us(>d for the <iuantitative determination 
must first. b(' brought to constant weight at 98° C. in a 
drying-ov(‘n. 

Of) t'or tlu' acidimetric. determination about 3.5 gm. of 
pfdassium biniodate are dissolved in 200 (‘c. of water. 
Tlu' titration is made with fifth normal iiotassium 
hydroxide in th<^ boiling solution, using {ihenolpli- 
tliahdn as indicator. 

1 cc. of fifth normal KOM - 0.078018 gm. of KTO, ’ IIIO,, 
log. 89218. 

( 5 ) 'I'Ik' iodonudric (hdermination is made as follows: 
I)is.solv(‘ 0.10 to 0.15 gm. of [lotassium biniodate in 
20 cc. of water, add 3 gm. of potassium iodide and 
5 cc. of hydrochloric acid, then dilute the lujuid 
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with 100 cc. of wat(ir, aiul titrate the lilnTatecl 
iodine with decinoriual Hodiiiiii lhi<iHulphal<*. 

Icc. of decinormalNajSjOs = 0.0(K{2r)07 giii.ol KH),' IlH)#, 
log. 51199. 

Potassium biniodatc may also l)0 tested as to tlie et.rreet- 
ries.s of its composition by (ioinparing tlie iodiiu* toutiil itj b 
with the quantity of iodine liberated from itotnssiuiii hitno- 
date by potassium iodide without th(* addition of an aeid. 

As will be seen from the. ecpiations given below,^ wlnai 
potassium biniodate is (lecomi)os(Hl by iiotassium imlule, 
without the addition of an acid, it liherafe.s (‘sai'lly ciih* 
twelfth of the quantity of iodine, wliich is liberated if the 
same quantity of potassium biniodate Is deeompo.sed by 
potassium iodide in the imisence of hydroehlorie ttr sulpburie 
acid. 

The determination of the (luantity of icsline lils'nibHl, 
when the decomposition of the. biniodati' taki's place in thn 
absence of acid, is carried out as follows: To the H<ilulion of 
1 gm. of potassium biniodatc in 20 (a^ of water, add .'J gtu. 
of perfectly neutral potassium iodide. Dilute* w'itii ItK) <’<*. of 
water, and titrate the liberated iodine with de<*inontiRl 
sodium thiosulphate. It is necoHsary in eai'rying out, thin 
determination to use water perfectly free from earlH»n dittsich*, 
i.e., thoroughly boiled. 

The iodine determined by this nuif.hod, ns well ns that 
obtained imder b, and, of course, also the nunilHu of eulae 
centimeters required in the titrations, [>rovided the siinm 
quantities of potassium biniodaU*. arc used, bt‘ar the ratiti 1; 12. 

This determination is of special value b(‘eaus(> the t’orreel 
composition of the preparation may b<! controlled 
without knowing the exact titer of the sodiutti thioHidpliiitii 
solution. 

Note. — The course of decomposition of hiuiodiito hy potimsiom 
iodide in the absence of acid may Ije shown liy tlu^ followintc (••luntionH: 
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1. BKBloOe + SKI - lOKIOa -1- SHI; 

2. KHIoOo + SHI = KlOa + 61 + SHsO; hence 

3. eKHIoOa + SKI = IIKIO 3 + 61 + 3 H 2 O. 

One KHI 2 O 6 , therefore, liberates one I. 

In the presence of an acid, the reaction is as follows: 

KHI 2 O 0 + lOKI + llHCl = llKCl + 6 H 2 O + 121 . 

Here, therefore, one KHIoOe liberates twelve I. 

POTASSIUM BISULPHATE 

(Potassium Acid Sulphate) 

KHSO 4 . Mol. Wt. 136.21. 

Colorless crystals, soluble in 2 parts of water. The aqueous 
solution is acid to litmus paper. 

TESTS OF PURITY 

Heavy Metals. — The solution of 1 gm. of potassium bisul¬ 
phate in 20 cc. of water should not be affected by hydrogen 
sulphide water; nor by ammonium sulphide solution when 
rendered slightly alkaline with ammonia water. 

Chlorides. — 20 cc. of the l';20 aqueous solution should 
not be rendered turbid on the addition of silver nitrate 
solution. 

Arsenic. — The mixture of 1 gm. of finely powdered potas¬ 
sium bisulphate with 3 cc. of stannous chloride solution 
should not acquire a dark color within one hour. 

Quantitative Determination. — Dissolve 1 gm. of potassium 
bisulphate in 50 cc. of water, and titrate with normal potas¬ 
sium hydroxide, using methyl orange as the indicator. 

1 cc. of normal KOH = 0.13621 gm. of KHSO 4 , log. 13421. 

POTASSIUM BISULPHITE 

(Potassium Acid Sulphite) 

KHSO3. Mol. wt. 120.21. 

A white, crystalline powder, having an odor of sulphurous 
acid and easily soluble in water. The aqueous solution is 
acid to litmus paper. 
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TESTS OF PURITY 


H^vy Metals and Arsenic. -l'>a|.«ra.te to .lr.Vnc» 11,.■ 

sand-bath a mixlure ol .5 gm. ot polMsum, liiHiilj.I.il.' and 
5 cc of sulphuric acid (sp. gr. 1.S4), md ( 1 ihko 1 v<' t h> rt'M.hu- 
in 20 cc. of water. 10 cc. of this solution shcuild sIh.vv im 
change on the addition of liydrogen HulplfuU^ watc^r* ^ n 
adding to the other 10 cc. of the potassium suj|)!uitc solutum 
a solution of ammonium molybdate in nitric, acid, nnd hoiil uif; 

_• 4.^ ^r\ QAO n lifiiiid Hhould not a<‘(iuirr ii 


yellow color, nor should a yellow precipitate form. 

Quantitative Determination. — Dissolve I gm. <>1 |)otaHsium 
bisulphite in boiled water and dilute to 100 (^<!. Allow the 
solution to run from a burette into a mixtures of UO <‘c. ol 
decinormal iodine solution and 5 cc. of hydixxdiloric aci«l, 
with constant shaking, until decolorization is coiii!tlet(‘.^ 

1 cc. of decinormall == 0.0060105 gm. of KIlHOg, log. t 


POTASSIUM BITARTRATE 

(Potassium Acid TATmiATic) 

KHCdHdOo. Mol. Wt. 188.1!). 

A white, crystalline powder, soluble in 192 pai’ts of cold, 
and in 20 parts of boiling, water, and insolublo in nh’ohol. 
Potassium bitartrate is also soluble in solutioiiH of sodium 
hydroxide and potassium carbonate, with the ovolulioii of 
carbon dioxide. The preparation contains 100 per cent of 
KHC,H,0,. 

TESTS OF PURITY 

Moisture. — 5 gm. of potassium bitartrate, when drii'd at 
100 ° C., should not suffer any loss in weight. 

Chlorides. — Dissolve 1 gm. of potassium liitartrat e in 20 cc. 
of water and add 5 cc. of nitric acid. The sohtlion must 
not be rendered more than slightly opalescent on tlu^ addition 
of silver nitrate solution. 
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Sulphates. — Dissolve 1 gm.* of potassium bitartrate in 
20 cc. of water, add 5.0 cc. of nitric acid and barium nitrate 
solution. No precipitate should form within twelve hours. 

Ammonium Compounds. — On heating 2 gm. of potassium 
bitartrate with 10 cc. of sodium hydroxide solution no vapors 
of ammonia should be evolved (to be ascertained by moist 
litmus paper). 

Calcium. — Dissolve 1 grn. of potassium bitartrate in 5 cc. 
of diluted acetic acid and 25 cc. of water, with the aid of 
heat. Allow to become perfectly cold, filter, and to the 
filtrate add a few drops of ammonium oxalate solution. 
The liquid should show no turbidity within ten minutes. 

Heavy Metals. — The solution of 5 gm. of potassium bitar¬ 
trate in 25 cc. of water and 25 cc. of ammonia water should 
show no change on the addition of hydrogen sulphide water. 

Quantitative Determination. — 

(а) Dissolve 3.7638 gm. of potassium bitartrate in 200 cc. 

of water, by boiling, and while boiling titrate the 
solution with normal potassium hydroxide, using 
phenolphthalein as the indicator. 20 cc, of . the 
potassium hydroxide should be required. 

1 cc. of normal KOH = 0.18819 gm. of KHC 4 H 4 OQ, log. 
27459. 

( б ) Cautiously incinerate 3.7638 gm. of potassium bitar¬ 

trate in a platinum crucible. When cold, dissolve 
the contents of the crucible in water, and titrate 
cold with normal hydrochloric acid, using methyl 
orange as the indicator. 20 cc. of the hydrochloric 
acid should be required. 

1 cc. of normal HCl == 0.18819 gm. of KHC 4 H 40 e, log. 27459. 
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POTASSIUM BROMATE 

KBrOii. Mol. Wt. 107 . 11 . 

Colorless crystals or crysialliiK' powder, soluhU* iti ir) parts 
of cold, or 2 parts of boiling, water. preparation eon- 

tains 100 per cent ol KBrOj. 

TESTS OE I’URITY 

Potassium Bromide. I)is.solve 2 gni. of potaH.sinm liro- 
mate in 20 cc. of water and add O ee. of ililute siilphtiiie acid. 
The solution should not itninedialely aeiiuire a yellow color. 

Quantitative Determination. For this imrpose, tlu* salt 
must be dried over sulphuric, acid for twenty-four lionrs. 
Then dissolve 0.10 to 0.15 gin. of the ilried potas.siiim bromali'^ 
in 20 cc. of water, add 3 gin. of pota.ssiuin iodide, 5 <'c. ttf 
hydrochloric acid, and titrate tlu' libiTated iiHliiie with 
decinormal sodium thiosulphate. 

1 cc. of decinormal NajSaO, 0.0()27S51I) gin. of KHrOj,, 
log. 44485. 

POTASSIUM BROMIDE 

Kltr. Mol. Wi. ini.ll. 

White, cubical, lustrous crystals, permanent in the air; 
soluble in 2 parts of water and in about 200 part.s of alcohol. 

TESTS OF PURITY' 

Potassium Carbonate. -TIk^ 1:20 aiiueous solution should 
be neutral; it should not render a sensitive reil litmus paper 
blue, and should not be reddened on the addition of 1 ilrop 
of phenolphthalein solution. 

Potassium Bromate. — Potassium bromide which has Ih-cii 
triturated to powder and spnaul on a pu'ct' of white porcelain 
should not immediately accpiire a yellow color on adding a 
few drops of dilute sulphuric acid. 

Heavy Metals, Potassium Sulphate, and Barium Salts. - 
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20 w. portioiiH (if the 1:20 Holiition Hhould allow no changes 
by hydrogen aulphide water nor by barium nitrate aolution, 
nor by dilute aulphurie. acud. 

Iodides. Add 2 or 2 drops of ferrie, chloride solution to 
20 (’('. ol the 1; 20 solution, tlusi add 5 cc. of chloroform and 
shake'. 'I'he latter should not, accpiire a violet color. 

Excess of Potassium Chloride.* On adding a few drops of 
potassium chromate solution to 10 cc. of the aepieous solu¬ 
tion, pre'pansl from 2 gm. of pobissium bromide, dried at 
100 ° 0., and dissolve'd in 100 ec. of water, the aolution should 
not reejuire more than 25.4 ec. of decinormal silver nitrate 
solution to produce a permanent red color. 

POTASSIUM CARBONATE 

KjCo.,. Mol. wt. 

A white, granular, hygroscopic powder of alkaline reaction, 
soluble in 1 part of water, but. insolulile in absolute alcohol. 
TIk' pn'paration should contain at least 99 per cent of KjCOj. 

TF.H'1’H OF I'URITY 

Heavy Metals. 20 cc. of the 1:20 aciuoous solution 
should show no changt* of color on tlu^ addition of hydro¬ 
gen sulphide' wat,er. Nor should any change of color be 
shown upon acidulating with hydrochloric acid and then 
adding hydrogc'n suiphide wat(T. 

Chlorides. 'I’he solution of 1 gm. of potassium carbonate 
in 20 cc. of water, acidified w'ith nitric acid, should afford at 
most a slight opalescence on tluj addition of silver nitrate 
solution. 

Sulphates. On acidifying 20 cc. of the 1:20 aqueous 

* PiituMHiiirii clileridc in iiliiKml; always prcwint in potasnium hromido, 
thimgli imnally in very small (iiianit.il.i(w (inly. The t.(wt hens given allows 
a iiiasiiiimm of 1 [Kir (>cnt< of poianHinm chlorido. 
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solution with hydrochloric acid, then li(»iliiig for !i few iiiimiles 
and adding barium chloride solution, no iire<di)i(nle of hnriutu 
sulphate should form within twelves hours. 

Nitrates. — Dissolve 0.2 gni. of pot!is.siuin earttoiuiti* in 
2 cc. of dilute sulphuric acid, and mi.x tin* flui<l wilfi 2 ee. (»f 
concentrated suphuric acid. On now cooling (he sidiiliuti, 
and overlaying it with 1 cc. of a huToim .sulplint<* .Holitfioii, 
no reddish-brown zone should form at the eontiud-surfner’H 
of the two liquids. 

Potassium Cyanide. — Dissolve Of) gm. <if f<TroiiH .std|iluiU* 
in 5 cc. of water, add 5 cc. of a 5 p('r c('a(. po(n.s,sium <’iirliunHt<* 
solution, and 1 or 2 drops of ft'ri'ic. chloriile sohilioii. Heat 
to about 60 to 70° C., and acidulate witli liy<lroeldiirie n<‘id. 
No green color should develop, nor .shouhl a blue |ll•eeijlilHU^ 
form. 

Sulphides, Sulphites, and Thiosulphates. On iiotu ing 1 ee. 
of the 1:20 aqueous solution into 10 cc. of decinormnl .‘diver 
nitrate solution, a yellowish-white pn-cipitate fnrni.s, which 
should not become darker (gray to hrowni.sh to blnek) on 
being heated to 68 to 70° C. 

Phosphoric Acid. — Dissolve 5 gm. of polaRsiuin earboiintn 
in 50 cc. of water, acidulate the solulioti with 5(1 ee. of itilrie 
acid, and add 25 cc. of arniuonium molybdate* Holution. No 
yellow precipitate should form on standing two hoiir.s at about 
40° C. 

Silica. Dissolve 5 gm. of potassium carbonate in u plati¬ 
num dish in 20 cc. of hydrochloric acid and 20 ee, of water, 
and evaporate to dryness. Dry the rc'sidtu* for half an hour 
at 120° a, and then dissolve it in 8 cc. of hydroehlorie in-ul 
and 25 cc. of water. The solution must. Im* p(‘rhH*tly eh*ar. 

Alumina and Calcium. — Dissolve 5 gm. of the earbotmte 
in 25 cc. of water and 25 cc. of acetic a<*id (.sp. gr, 1.041), 
add 12 cc. of ammonia water, ami lu'at, for half an hour 
on the water-bath. No flocks nor any precipitate .Mhoultl 
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form, nor slioulil any chantiio t,ak(^ places on the {uldii.ion of 
iunnioniuni oxalate solution to t.lu' sliglitly alkalinci rKiuicl. 

Quantitative Determination. Dissolve* I gin. ol potassium 
earlionati' in ot) ec. of wati'i’, adil 1 drop ol nuethyl orange 
solution, and titrate* with normal hyelreie-hleiric. aeiel. At 
l(*ast t t..‘i e*e'. eif the* hyelroe-hlorie*. aeiel shenilel he reepiired to 
preieluee* the* re*el e>nel-pe>int. 

1 ee*. e.r normal lU’l tUUi'.lir) gin. of K./X)„, log. H:1979. 


POTASSIUM CARBONATE SOLUTION 

A e*le*ar, I'eilorle'ss, alkaline* liejuiel, eif spe'cilie gravity l.llllO 
tei 109 parts eontain ahemt 'A'A parts eil [lotassium 

earhonati*. 

<»K I'Ultri’Y 

'I'he* te*sts to he* niaih* are* tlmse* give*n uneler Peitassium 
(‘urheniate*. Hut use* :i e-e*. eif petlassium earhonate solution 
fen- e*aeh gram eif potassium earhemate. 


POTASSIUM CHLORATE 

K('le),. Mel. Wl. Vi'iM 

(’etle.rle-ss, lustrenis, talmlar e-rystals, seiluhie in 19 parts of 
eolel anel in 2 parts eif boiling, water, anel in 190 parts eif 
K.'i pe*r ee*nt ale*ohol. 'I'lie* salt, is praelic-ally insoluble m 
alrsolute* alemhol anel in <*the*r. The luiueems solutiem is 

ne'utral. 

-rMSTH OF rilUITY 

AlkaliM Earths; Chlorides. 211 re. ot Iho 1:20 «lu<'o<i» 
slmuM l«. iiir«-l<'.l I'y •*""'»»>""'* •”“*''*“’ 

... l.y Bllvor Iiitnilo iBiUition. ^ 

Heavy Metals, 'I’Ib. Bolulion ol :l pn, ot poIjiBBiuiii <lilo- 
i„ :«1 ,T. ot rvono wbUt bIb.uI.I Is- IK-rtoc.Uy otair, aiul 
Bhoull ,T,oail. on 11.0 otl.y<l.'oBon 

water. 
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Nitrates. -On heating 1 gm. of polmsiuni chlomlo with 
5 cc. of sodium hydroxide solution (sp. gr. l.d), and u mix¬ 
ture of 0.5 gm. of zinc dust and 0.5 gm. of powdered iron, no 
ammonia should be evolved (to be ascH^rtained by imast 

litmus paper). _ 

Sulphates. — On adding barium chloride hoIuIhui to ^(i re. 

of the 1:20 aqueous solution, no precipitate^ ol l)ariiuu huI- 
phate should form on standing twelve hours. 

Arsenic.— Pour 100 cc. of hydrochloric acid civcr 20 gnu 
of potassium chlorate in a capacious porcelain dinh. Ah hckiii 
as the evolution of chlorine has Hlackcned, evaporato tin* 
solution on the water-bath to dryness. A Marsh apparatus 
is set in operation, containing 20 gin. of arsi'nic-friH*, granu¬ 
lated zinc and dilute (1:5) sulphuric acid. Ilu‘ n^sulue 
from the above evaporation, dissolved in 50 cc, ui wattnu 
is then introdued into the generating flask of tlu^ ai>parat uH 
in small portions at a time. No deposit of arsimic*- shnultl 
be visible in the reduction tube within two hours. 

POTASSIUM CHLORIDE 

KCl. Mol Wt. 74.0. 

Colorless, cubical crystals, or white, crystalline |>nw(lcn% 
soluble in 3 parts of cold, but more readily solulile in hnUing, 
water; insoluble in absolute alcohol or ethen*. aepuHam 

solution is neutral. 

TESTS OF PURITY 

Heavy Metals and Alkaline Earths. ~ Tlie solution of 3 gnu 
of potassium chloride in 50 cc. of water should not he afTcnqinl 
by ammonium oxalate solution; nor by sodium ciivlmimic 
solution; nor by ammonium sulphide solutioiu 

Sulphates. — On adding barium ehloride solution to 20 cc, 
of the 1:20 aqueous solution, no precipitate of l)arium sul¬ 
phate should form on standing twelve liours. 
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POTASSIUM CHROMATE 

(Ykij-ow Potahhium (Ihuomatk) 

K,(V() 4 . Mol. Wt.. HM.4. 

Yc'llow, rhomliic. crywlalH, [Hirrrumont in the air, soluble in 
2 parts of cold water, but insoluble in alcohol. The 1:20 
a<iiU!ouH Holution is slightly alkaliho to litmus paper. 

. TIOSTS OP PmilTY 

Free Alkali. • ' Tlui solution of O.l gtn. of potassium chro¬ 
mate' in 2r) cc. of waU'r should not acciuire a rod color on 
the addition of a hav drops of phenolphthalein solutioti. 

Sulphates. Dissolve* 3 gm. e)f pe)tasHium chre)inate in 100 
e-e'. eif wate'r, nnel aelel 30 e'.e:. e»f hyelre)chle)ric acid, follejweel by 
barium e'hleiride se)lutie)n. Ne) presnpitate of barium sulphate 
shejulel feirm within twe'lvee he)urs. 

Chlorieles. Dissetlve^ 1 gm. etf potassium e’.lire)mate in 
20 e-e'. etf wate-r, julel te) the se)lutie)n 1 e:c. of nitric acid, anel 
he-at. the^ mixture^ te» abend. -W® D. On new aelding a few drops 
etf silve'r nitrate setlulietn, net Uirbidity or preicuititate should 
fetrm within five minute's. 

Alumina anel Alkaline Earths. -- Dissolvet 2 gm. etf potas¬ 
sium ehretmale in 30 cc. etf water, adel .'t etc. of ammetnium 
eixalate* sethdion, and make', slightly eilkalinet with ammonia 
wate'r. Net pre'e'ipitate shendd form within twelve hemrs. 

Quantitative Determination. Disseilvet I gm. etf pettassium 
ehretmale in water anel elihde let 100 cc. Intreteluce 10 etc,, 
etf this seilutietn intei a glass-Ht.e)ppe*re'el flask of abenit 400 etc. 
ca|tae*ity, aelel 2 gm. etf peilassiuin ietelielc, ft etc. etf 10 jter etetid: 
sidphuric acid, anel OftO cc. etf thoreiughly betiletel water. 
'I’ilrate' the lilte'rate'el ietelinet with deKtinetrmal setdium thiosid- 
phate, using starch seihdhtn as the inelietator. 

1 cet. etf deeinormal NajSjOa “= 0.00648 gut. etf K 2 Gr 04 , 
log. 81158. 
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POTASSIUM CYANIDE 

KCN. Mol. VVt,. or).!!). 

A white powder, easily solul)lo in 2 parts of water, ami 
readily in boiling 65 per emit aleoliol. 'I'he a(|U<'ous solution 
is alkaline to litmus paiier. The salt contains i)(i to US 
per cent of KCN. 

TIM’S 01-' PUIUTY 

Sulphides. — On adding a solution of k'ad ai^c'fate to I lie 
solution of 1 gin. of potassium cyanide in 2t) ee. of water, 
the resulting precipitate should have a pure white color. 

Carbonates, Sulphocyanates, and Ferrocyanides. On add¬ 
ing 5 cc. of hydrochloric acid to the .solution of I gni. of 
potassium cyanide in 20 ee. of water, — wliieh should he 
done under a'hood with a good draft, — only a slight. elTer- 
vescence should be perccptilile. On adding a drop of ferric 
chloride solution to the acid Ikiiiid, neither a red nor a hlne 
color should develop. 

Sulphates.On adding to 20 cc. of the 1:20 aiiueous 
solution 5 cc. of hydrochloric acid, and some barium chloride 
solution, no turbidity .should dcivolo}). 

Quantitative Determination.— Dissolve 1 gin. of potassium 
cyanide in water and dilute to 100 cc. Dilute 10 w. of this 
solution with 90 cc. of water, add a granule of sodium ehloricle, 
and titrate with decinorinal silver nitrate solution until a 
permanent, whitish turbidity appears. 

1 cc. of decinormal AgNO, = 0.013038 gm. of KCN, log. 
11521. 

POTASSIUM DICHROMATE 

(PoTAs.snTM Bichromate) 

K^CraOv. Mol. Wt. 294.r). 

Dark, yellowish-red, triclinic prisms or plates, soluhle in 
10 parts of cold, or in about 1.5 parts of boiling, w^atm-, and 
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I()5 

insolulilt' ill alcohol. 'I'ho aiiutiouH solution mldcius lilvie 
litiiiu.s impor. 


TIvSTS OK KUUn'Y 

Sulphates. Dissolve S p:iu. of [lolanHiuin diclifomaio in 
100 cc. of vvalcr, and ad<l 00 cc. of hydrochloric, acid followed 
by hariuiu chloridi' Holufion. No j)r(‘ci|)ilate of hariuin huI- 
phatc .'^hould form on Htandinp; twelve hours. 

Chlorides. Dissolve I f!;m. of potaasiuin dichroinate in 
20 cc. of water, add 10 cc. of nitric acid, and heat the mix¬ 
ture to ahout .'iO” ('. On now ailding a f(W drops of silver 
nitrate solution, no lurhidily .should ilevelop nor should a 
precipitate form,within livi' minutes. 

Alumina and Alkaline Earths. Add ammonium oxalate 
solution to 2 fjfn. of potassium <lichromate dissolved in ,‘i() cc. 
of water, and make slightly alkaline with ammonia water. 
.No pri-cipitate .should form within twelve* hours. 

Quantitative Determination. I)is.solv(^ 1 gm. of iiotassium 
diehromate in water, dilute' to 100 cc., and introduce 10 cc. 
of this .solution into a glas.S"Stopp('ri'd flask of ahout. 400 cc. 
capacity, together with 2 gm. of potassium iodide and 5 
ec. of Ifi per cent sulphuric acid. Dilute with ItfiO cc. of 
thoroughly Itoiled water, and titrate the liherated iodine with 
deeinormal sodium thiosuljihate, u,sing starch solution as the 
inilii’ator, 

1 et‘. of deeinormal Na^SjOa 0.0f)4‘.)0H.‘l gm. of KjCrjO,, 
log. 00002. 


POTASSIUM FERRICYAWIDE 

(Hi’U) I*m'.sHi,\Ti'; OK Potash) 

K:,Kc«'N)«. Mol. Wt. 

Huhy-red, shining ('rystals, soluble in 2.5 parts of cold, 
and in 1.5 parts of boiling, water. 
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TESTS OF PURITY 

Ferrous Salt. — On first removing the superficial layers of 
a crystal by washing with water, and then preparing a 3 
per cent aqueous solution from the washed crystals, the 
solution must not acquire a blue color on the addition of a 
few drops of a dilute ferric chloride solution. 

Sulphates. — On adding 1 cc. of hydrochloric acid to 20 cc. 
of the 1:20 aqueous solution, and then adding barium 
chloride solution, no precipitate of barium sulphate should 
form on standing twelve hours. 

Chlorides. — Deflagrate a mixture of 0.5 gm. of powdered 
potassium ferricyanide and 1 gm. of potassium nitrate* by 
introducing small quantities at a time into a porcelain cru¬ 
cible heated to redness. Fuse for a few minutes over the 
free flame, and after the melt has cooled add 20 cc. of water. 
Filter, to the filtrate add 0.5 gm. of potassium nitrate, evap¬ 
orate to dryness, refuse in a porcelain crucible until quiescent, 
and allow to cool. When cold, dissolve in 20 cc. of water, 
add 3 cc. of nitric acid and silver nitrate solution. The 
liquid should show at most a slight opalescence. 

Note. — Regarding the quantitative deterfnination of potassium ferri¬ 
cyanide, see Mohr's Lehrb. Chem.-anal. Titriermeth., 7 ed., p. 249; Sutton, 
Volumet. Anal., 9 ed., p. 210. 

POTASSIUM FERROCYANIDE 

(Yellow Prussiate of Potash) 

K 4 Fe (CN)6 + 3 H 2 O. Mol Wt. 422.78. 

Citron-yellow, tabular crystals, which are quite permanent 
in the air and are soluble in 4 parts of cold, and 2 parts of 
boiling, water; insoluble in alcohol. 

* The potassium nitrate should be tested for chloride and perchlorate. 
See under Potassium Nitrate. 
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TESTS OF PURITY 

Carbonates. — On treating 1 gm. of powdered potassium 
ferrocyanide with dilute sulphuric acid, there should be no 
evolution of gas. 

Sulphates. — Dissolve 1 gm. of potassium ferrocyanide in 
20 cc. of water, and add 1 cc. of hydrochloric acid followed 
by barium chloride solution. No immediate turbidity should 
ensue. 

Chlorides. — Deflagrate a mixture of 0.5 gm. of powdered 
potassium ferrocyanide and 1 gm. of potassium nitrate,* by 
introducing small quantities at a time into a porcelain cru¬ 
cible heated to redness. Treat the residue with 20 cc. of 
water, filter, and to the filtrate add 3 cc. of nitric acid and 
silver nitrate solution. The liquid should not develop more 
than a slight opalescence. 

Note. — Regarding the quantitative determination of potassium ferro¬ 
cyanide, see Mohr^s Lehrb. Chem.-anal. Titriermeth., 7 ed., p. 245; Sutton, 
Volumet. Anal., 9 ed., p. 209. 


POTASSIUM HYDROXIDE 

(Caustic Potash; Potassium Hydrate) 

, KOH. Mol. Wt. 56.15. 

In the laboratory, three grades of potassium hydroxide 
are generally used; 

1. Potassium Hydroxide, Purest. 

2. Potassium Hydroxide, Purified by Alcohol. 

3. Potassium Hydroxide, Purified. 

These three preparations differ chiefly in their content of 
chloride, sulphate, silica, and alumina. 

* The potassium nitrate should be tested for chloride and perchlorate. 
See under Potassium Nitrate. 
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POTASSIUM HYDROXIDE, PUREST 

Wliito piccos Hliowiiif;: a cryHlallinc Klructurt* <ui fniftuiT. 
The preparation eonfains S2 to So per cent (»(' K()H. 

TIOSTS OK I’KHI'I'V 

Sulphates. — Dissolve A ^^In. of potuHsimn hydro.vhh- in 
50 cc. of water, add 10 cc. of Iiy<lrocldonc acid, heat to 
boiling, and then add barium cldoride Holution. No ((reripi< 
tate of bariuiiKsulphateslHiuld form on Hfandiiig (\v<‘lve Ihhux 

Chlorides. - Dissolve I gm. of pofassiiim liyi!ro\id(* in 
20 cc. ol wat'(n, and add 5 cc, ol nilric aci<l. lolhnveti bv a 
few droi)s of silvc'r nitra((> solution. Not niore timn a .slight 
opalescent turbidity should develop within one mimite. 

Nitrates. — 

(a) Dissolve 2 gin. of potaHsiuni hydroxide in 1(1 ee. of 

water, add 10 ee. el 10 j)(‘r e(*n( milphurie arid, 

1 drop of 1; 1000 indigo solution, a grnmde of .Modiuin 
chloiide, and 10 c(\ ol conceidrated .sulpliitric aeiil. 
The blu(! c()l(»r o| ilu* mixture slioidd not di.s.Hppfoir 
within t(m minutes. 

(b) DLssolve 25 gm. of potassium hydroxid.. in 1(H) ec of 

water in a_ distillation flask. To the solution ad.l 
5 gm. of zinc dust and 5 gm. of powdered iron l.v 
hydrogen. Donneet tlu‘ flask with a condeti.ser and 
a (I-tub(^ rec('iver (tontaining !{ to r, ec. of fifU, |,or 
inal liydrochloric. acid and It) cc. of water; allow to 
stand for a f((w hours, and tlnm distil <ifr about ce 
over a small fkme. Titra((> the distillat<. with fifth 
normal pota-ssium hydroxid(‘, using niethvl orange 
as the indicator. At most 0.2 ec. of fifth normal 
hydrochloric acid .should havi* Ihhui reipiircd (o tien- 
trali55o the ammonia. 
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Phosphoric Acid. — Dissolve 5 gm. of potassium hydroxide 
in 50 cc. of water and add 50 cc. of nitric acid, followed by 
25 cc. of a solution of ammonium molybdate in nitric acid. 
This mixture should deposit no yellow precipitate on standing 
two hours at about 40° C. 

Silica. — Dissolve 5 gm. of potassium hydroxide in 25 cc. 
of water in a platinum dish, add 25 cc. of hydrochloric acid, 
and then evaporate to dryness on the water-bath. Dry the 
residue for half an hour on the sand-bath at about 120° C., 
and then dissolve it in 10 cc. of hydrochloric acid and 90 cc. 
of water. Any insoluble residue should be filtered off, 
washed, and ignited. Its weight should not exceed 0.0005 gm. 

Alumina, Calcium, and Heavy Metals. — 5 gm. of potassium 
hydroxide should yield a clear and colorless solution with 
10 cc. of water. To this solution add 25 cc. of acetic acid 
(sp. gr. 1.041), followed by 10 cc. of ammonia water, dilute 
with 65 cc. of water, and Keat the fluid on the water-bath 
until the odor of anomonia has entirely disappeared. Now 
add 2 or 3 drops of ammonia water, and allow to stand 
twelve hours. At the end of this time there should be no 
precipitate, or, at most, only an exceedingly shght, flocculent 
precipitate. In the latter case the precipitate is collected 
by filtration, washed, and ignited. Its weight should not 
exceed 0.0005 gm. The following tests are now carried out 
with the filtrate: 

To 50 cc. add a few cubic centimeters of ammonium oxalate 
solution. No precipitate of calcium oxalate should form 
within two hours. 

To 50 cc. add a few drops of ammonium sulphide solution. 
No change should appear. 

Substances Insoluble in Alcohol (Potassium Carbonate and 
Other Potassium Salts). — 5 gm. of potassium hydroxide 
should completely dissolve in 25 cc. of 85 per cent alcohol 
on warming, giving a perfectly clear and colorless solution. 
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Determination of the 
1 m. oi pokHMum hydroxide in |()() ,,•. of water will, nonuul 

ft™, J4vr''f'r''' »«"«■ in.ii, 

At Jca.st 14.S ce. ol the acid .should he ueee.s«irv to .ie^trov 
the ml color (First titration.) Now a.Id I dr.a. .f t 1 
orange, and titrato furtln-r until the color ngninUnml te 
red In this second titration, not inon- than 0 lo ee of tl / 
acid should ho rc((uir(>d (2.07 j,er eeid. K„(’() ) * 

1 cc. of normal IWI . omnir, gm. of Ktill. log 7 I0T, 

1 cc. of „on...i fail „ K,,,,: 

WIASSIM hydroxide, PUmiEV BY ALCOHOt 

per cent of KOH. ' t I "> eontaniH at least S(l 

TMSTO Of I'lUtITV 

.. 

2o‘^“Z^Zte,!X'‘rJ , '’“'7""," i„ 

- r '"7 -.. 

carbonate originally proHont. ^ *" "<ml n.li/.e 

On subtracting the n«mI,or of , 

titration from the numlicr of culm, centim i,, ,j„. , 

he remainder gives the „uml.er oU T‘ 

to neutralize the potassium hydro.xido. ' "'hidi w,mi 
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and (‘vnpdrulc to dryiicsH on (lu‘ wa(or-i)alli. Dry tlic roHulue 
for half an hour on ila^ Huiid-hat.h at. about 120° C., then 
treat it with It) ce. of hydroelilorie acid and 00 c.c. of water, 
filter, vvasli, and i^niti' any undiMi-iolv(‘d residue. Tlu^ weif^lit 
of the lattei' sliould not exec'ed 0.0f)2r> ffin. 

Alumina, Calcium, and Heavy Metals. 5 gm. of pol,aHsium 
hydroxide nlKtiihl completely diHsolvci in 2t) c.c.. of w'ator, 
atTordiuK a clear an<l colorlesH Holution. Dilute tlie Kolutiou 
to lt)l) cc., and add 25 cc. of acidic, acid (ap. gr. 1.041) followed 
hy It) cc. of ainmonia water. At moat a alight turbidity, but 
no flocculent precipitate of aluminuin hydroxide ahould de¬ 
velop within five minutea; and no immediate change should 
appear on the addition of ammonium o.xalate and ammonium 
sulphide aolutiona. 

Quantitative Determination and Determination of the 
Potassium Carbonate Content. Dissolve 1 gm. of potassiun> 
hydroxide in 100 cc. of waiter, and titrate t.he cold .solution 
with normal hydrochloric acid, using phenolphthalein as tlui 
indicator. At. least M.5 <•<•. of the acid should he necessary 
to destroy the red color. Now add 1 drop of methyl orange, 
and titrate further until th<> color again changes to rial. In 
this si'cond titration not more than 0.25 cc. of the acid should 
he required (:{.45 per cent KjtX),).* 

HI 

POTASSIUM HYDROXIDE, PURIFIED 

White, very hygroseopie sticks or pieci'S which exhibit a 
erystallitie fracture, 'I'he jireparation should contain at 

least St) per cent of KOH. 

TI'ISTS OI-’ PtiHITY 

Nitrates. Dissolve 2 gm. of pota.ssium hydroxide in 10 cc,. 
of water, and add 10 ce. of dilute sulidmric acid, followed hy 
t'.Sw till! Hole uniliir PiitHSHiimi Hyilriixiiki, PurcHt. 
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1 drop of 1:1000 indigo solution, a granule of sodium chlo¬ 
ride, and 10 cc. of concentrated sulphixric acid. The blue 
color of the mixture should not disappear within ten minutes. 

Alumina, Calcium, and Heavy Metals. — 2.5 gm. of potas¬ 
sium hydroxide should completely dissolve in 10 cc. of water 
yielding a clear and colorless solution. Dilute the solution to 
100 cc. and add 15 cc. of acetic acid (sp. gr. 1.041), followed 
by 10 cc. of ammonia water; a slight turbidity may form 
within five minutes, but no flocculent precipitate of alumi¬ 
num hydroxide should develop. The solution so tested, 
filtered if necessary, should not exhibit an immediate tur¬ 
bidity on adding ammonium oxalate solution; and on the 
addition of ammonium sulphide solution should acquire at 
most a slight green color. 

Quantitative Determination and Determination of the Po¬ 
tassium Carbonate Content. — The determinations are made 
as detailed under Potassium Hydroxide, Purified by Alcohol. 
The content of potassium carbonate should not exceed 5 per 
cent. 


POTASSIUM HYDROXIDE SOLUTIONS 

A clear, colorless liquid, of specific gravity 1.3, and con¬ 
taining about 32 per cent of potassium hydroxide. 

Also a similar solution having a specific gravity 1.138 to 
1.140 and containing about 15 per cent of potassium 
hydroxide. 

TESTS OF PURITY 

The tests and the quantitative determination, as given 
under Potassium Hydroxide, Purified by Alcohol, are to be 
made on each solution. But, of the solution having sp. gr. 
1.3, use 2 cc. (2.6 gm.) in place of each gram of the solid 
hydroxide referred to. And, of the solution having sp. gr. 
1.138 to 1.140, use 5 cc. (5.7 gm.). 
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POTASSIUM lODATE 

KIO3. Mol. Wt. 214.12. 

A white, crystalline powder, soluble in 13 parts of cold, 
and in 3 parts of boiling, water. The aqueous solution 
should be clear and have no acid reaction. The preparation 
contains 100 per cent of KIO3. 

TESTS OF PURITY 

Free Acid. — Dissolve about 0.5 gm. of potassium iodate 
in about 20 cc. of boiled water, and add a small crystal of 
neutral potassium iodide and a few drops of freshly prepared 
starch solution. The liquid should not immediately acquire 
a blue color. 

Iodides. — Dissolve 2 gm. of potassium iodate in 20 cc. of 
water, add 5 cc. of dilute sulphuric acid and a few drops of 
starch solution. The liquid should not immediately acquire 
a blue color. 

Quantitative Determination. — Previous to the quantita¬ 
tive determination, the salt should be dried for twenty-four 
hours over sulphuric acid. 

Dissolve 0.10 to 0.15 gm. of dried potassium iodate in 
20 cc. of water, add 3 gm. of potassium iodide and 5 cc. of 
hydrochloric acid. Dilute with 50 cc. of water, and titrate 
the liberated iodine with decinormal sodium thiosulphate. 

1 cc. of decinormal NasSaOg == 0.0035686 gm. of KIO3, 
log. 55250. 

POTASSIUM IODIDE 

KI. Mol. Wt. 166.12. 

White, cubical crystals, not becoming moist on contact 
with air. Potassium iodide is soluble in about 0.75 part of 
water, in about 12 parts of 85 per cent alcohol, and in 40 
parts of absolute alcohol. 
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TESTS OF PURITY 

Potassium Carbonate. — Potassium iodide when crushed 
and placed upon moistened red litmus paper should not 
immediately color the latter violet-blue. 

On adding to a solution of 0.5 gm. of potassium iodide in 
10 cc. of water 1 drop of phenolphthalein solution, no red 
color should develop. 

Metals and Sulphates. — 20 cc. portions of the 1:20 aqueous 
solution should afford no reaction with either hydrogen 
sulphide water or barium chloride solution. 

Cyanides. — On adding to 20 cc. of the 1:20 aqueous 
solution a granule of ferrous sulphate, 1 drop of ferric chloride 
solution, and 5 cc. of sodium hydroxide solution (sp. gr. 1.3), 
then heating the mixture to 50 to 60® C., and adding 10 cc. 
of hydrochloric acid, no blue color should develop. 

lodates. — 20 cc. of the 1:20 solution, freshly prepared 
with recently boiled and cooled water, should not immediately 
acquire a blue color on the addition of starch solution and 
2 to 3 drops of dilute sulphuric acid. 

Nitrates. — On heating 1 gm. of potassium iodide with 
5 cc. of sodium hydroxide solution and a mixture of 0.5 gm. 
of zinc dust and 0.5 gm. of powdered iron, no vapors of 
ammonia should be evolved (to be ascertained by moist litmus 
paper). 

Chlorides, Bromides, and Thiosulphates. — Dissolve 0.2 gm. 
of potassium iodide in 2 cc. of ammonia water, add 13 cc. of 
decinormal silver nitrate solution, shake, and filter. On 
supersaturating the filtrate with nitric acid, the solution 
should not become so cloudy as to be opaque nor should a 
dark color develop, within ten minutes. 
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POTASSIUM IODIDE, NEUTRAL 

TESTS OF PURITY 

Neutrality. — Dissolve 10 gm. of the neutral potassium 
iodide in 50 cc. of water, in a stoppered, flint-glass bottle, 
overlay with 30 cc. of ether, and add 3 drops of iodeosin 
solution. After vigorously shaking, the aqueous layer will 
exhibit a pale-red color which disappears on adding 1 drop 
of decinormal hydrochloric acid and thoroughly shaking. 

Should the water which has been used for making the 
solution of potassium iodide have an alkaline reaction to 
iodeosin, it must be first rendered neutral to it. 

Further Tests. —The tests as given under Potassium Iodide 
are also to be made, and in the manner there described. 

POTASSIUM NITRATE 

KNOa. Mol. Wt. 101.19. 

Colorless, transparent, prismatic crystals, or crystalline 
powder, permanent in air, and soluble in 4 parts of cold, 
and in less than 0.5 part of boiling, water; almost insoluble 
in alcohol. The aqueous solution is neutral to litmus paper. 

TESTS OF PURITY 

Sulphates. — Dissolve 3 gm. of potassium nitrate in 60 cc. 
of water, and add 0.5 cc. of hydrochloric acid followed by 
barium chloride solution. No precipitate of barium sulphate 
should form on standing twelve hours. 

Chlorides. — Dissolve 1 gm. of potassium nitrate in 20 cc. 
of water, acidulate with 1 cc. of nitric acid and add silver 
nitrate solution. No turbidity should develop. 

Chlorates and Perchlorates. — Gently ignite 1 gm. of po¬ 
tassium nitrate, dissolve the melt in 20 cc. of water, add 
1 cc. of nitric acid and some silver nitrate solution. No 
change should appear. 
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Calcivtm and Heavy Metals. — 

(a) The solution of 3 gm. of potassium nitrate in 50 cc. 
of water should not be affected by hydrogen sulphide 
water. 

(h) The solution of 3 gm. of potassium nitrate in 50 cc. 
of water should not be affected by ammonia water; 
nor by the further addition of ammonium oxalate 
solution and of ammonium sulphide solution. 

Iron. — 20 cc. of the 1:20 aqueous solution, acidulated 
with 1 cc. of hydrochloric acid (sp. gr. 1.124), should not be 
reddened by potassium sulphocyanate solution. 

Nitrites. — Dissolve 1 gm. of potassium nitrate in 20 cc. 
of water, acidulate with 1 cc. of 16 per cent sulphuric acid, 
and add 1 cc. of a freshly prepared, colorless 1:200 solution 
of metaphenylenediamine hydrochloride.* No yellow or 
yellowish-brown color should develop. 

POTASSIUM NITRITE 

KNO 2 . Mol. Wt. 85.19. 

White, or slightly yellowish, tough sticks, which are del¬ 
iquescent in the air, and are easily soluble in water. The 
aqueous solution is alkaline to litmus paper. The prepara¬ 
tion contains at least 90 per cent of KNOj. 

TESTS OF PURITY 

Heavy Metals. — On adding a few drops of ammonium 
sulphide solution to 20 cc. of the 1:20 aqueous solution, no 
change should appear. 

Sulphates. — On adding to 20 cc. of the 1:20 aqueous 
solution 5 cc. of nitric acid and barium nitrate solution, no 
turbidity should develop. 

* Should the solution of metaphenylenediamine hydrochloride have a 
color, it is to he decolorized before using by warming with previously 
ignited animal charcoal. 
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Quantitative Determination. - DIhsoIvc 10 gm. of potas- 
Hiuiii iiilriln in water and dilute to 1000 cc. Make a mixture 
(it .'■>() ee. (il deeiiioriual polaHsiiuti ])(‘rm!uigauate (accurately 
iiieusuri'd) with .JtH) ce. ol watc'r and 25 cc. of 16 per cent 
Hulpliuric aeid, warm to <10 to 50° (t, and, while constantly 
shaking, allow the nitrite solution to rini slowly into it, until 
the red c<ilor disaptK'ars. (tarr^ must he taken'towards the 
end to run in tln^ nitritt' solution very slowly, because the 
change from r<‘d to eolork'ss napiinis some time. Not more 
than 2:5.7 e<<. of the potassium nitrite solution should be 
re(|uire<l. 

1 cc, of decinormal KMnO, - 0.0042595 gm. of KNO^, 
log. f'.20;56. 

POTASSIUM OXALATE, NEUTRAL 

I U;,(). Mol. Wt. 1S.1.;M)K. 

Uhoitihi<' [irisnis, soluhki in .'5 parts of water. The aqueous 
solution is muitral to litmus paper. 

't'EHTH OI-’ nriUTY 

Sulphates. Boil a solution of 5 grn. of potassium oxalate 
in 2tK) cc. of water, and add 5 cc. of hydrochloric acid followed 
by liarium eldoride solution. No precipitate of barium sul¬ 
phate should form on standing twelve hours. 

Chlorides. Dissolvcf 1 gm, of potassium oxalate in 25 cc. 
<tf water, and add 10 cc. of nitric acid atid a few drops of 
silver nitrate solution. No turlhdity should develop on 
shaking. 

Heavy Metals. ■>- To a solut.ion of 1 gm. of potassium oxalate 
in 25 <*c. of waits-, add hydrogt-n sulithide water. The solu¬ 
tion should temain unchanged. On now tulding to the liquid 
5 c(>. of ammoniti wattu-, no grijen color should develop, nor 
should a iireci[)itate form. 
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Quantitative Determination. — Dissolve about 3.2 gm. of 
potassium oxalate in water and dilute to 500 cc. To 50 cc. 
of this solution add 6 to 8 cc. of concentrated sulphuric acid, 
heat the liquid to about 60° C., and titrate with decinormal 
potassium permanganate. 

1 cc. of decinormal KHnO* = 0.0092158 gm. of K 2 C 2 O 4 + 
H 2 O, log. 96453. 

POTASSIUM PERCHLORATE 

KCIO 4 . Mol. Wt. 138.6. 

Colorless, rhombic prisms,' soluble in about 65 parts of 
cold, and in 8 parts of boiling, water, and insoluble in 
alcohol.* 


TESTS OF PURITY 

Calcium; Chlorides. — 20 cc. of the 1: 20 aqueous solution 
prepared by the aid of heat should not be affected by am¬ 
monium oxalate solution; and it should develop at most a 
slight opalescence on the addition of silver nitrate solution. 

Heavy Metals. — 20 cc. of the 1: 20 aqueous solution pre¬ 
pared with the aid of heat should not be affected by hydrogen 
sulphide water. 

Nitrates. — On heating a mixture of 1 gm. of potassium 
perchlorate with 5 cc. of sodium hydroxide solution (sp. gr. 
1.3) and a mixture of 0.5 gm. of zinc dust and 0.5 gm. of 
powdered iron, no vapors of ammonia should be evolved 
(to be ascertained by moist litmus paper). 

Sulphates. — On adding barium chloride solution to 20 cc. 
of the 1:20 aqueous solution prepared by the aid of heat, 
no change should appear. 

* Potassium perchlorate is distinguished from potassium chlorate by 
the fact that it dissolves without color in concentrated sulphuric acid, 
and is not decomposed by hydrochloric acid with the liberation of free 
chlorine. 
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POTASSIUM PERMANGANATE 

KMnOi. Mol. Wt. 158.15. 

I 

POTASSIUM PERMANGANATE 

Dark-violet, almost black prisms, exhibiting a steel-blue 
luster, soluble in 16 parts of cold, and in 3 parts of boiling, 
water. The 1:1000 aqueous solution is neutral to litmus 
paper. 

TESTS OF PURITY 

Sulphates and Chlorides. — Boil 0.5 gm. of potassium per¬ 
manganate with a mixture of 2 cc. of 95 per cent alcohol 
and 25 cc. of water, and filter. The filtrate should be color¬ 
less, and, after adding to it 2 cc. of nitric acid, barium nitrate, 
and silver nitrate solutions, it should not develop more than 
a slight opalescence. 

Nitrates. — Add gradually 1 gm. of crystallized oxalic acid 
to a solution of 0.5 gm. of potassium permanganate in 5 cc. 
of water, heat to 50 to 60° 0., and filter. On overlaying 
1 cc. of ferrous sulphate solution on a mixture of 2 cc. of the 
clear colorless filtrate and 2 cc. of concentrated sulphuric 
acid, no dark-colored zone should form at the contact-surfaces 
of the two liquids. 

Chlorates. — Heat 2 gm. of potassium permanganate in a 
platinum crucible, and gradually add small pieces of paraffin 
until no more glowing is observed. When cold, the residue 
is treated with 20 cc. of water, filtered, and 5 cc. of nitric acid 
and silver nitrate solution are added to the filtrate. The 
liquid should develop at most a slight opalescence. 

Quantitative Determination. — Dissolve 3.164 gm. of po¬ 
tassium permanganate in water and dilute to 1000 cc. Also 
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dissolve 6.715 gm. of sodium oxalate,* dried at 240° C. (see 
Sodium Oxalate, Sorensen’s), in water and dilute to 1 liter 
(decinormal sodium oxalate). Measure off 30 cc. of the 
oxalate solution with a burette, add to it 6 to 8 cc. of concen¬ 
trated sulphuric acid, heat to about 60° C. ,and run in the 
potassium permanganate solution until a permanent red color 
appears. 

1 cc. of decinormal Na2C204 = 0.003164 gm. of KMnOi, 
log. 50024. 

II 

POTASSIUM PERMANGANATE, FREE FROM 
SULPHATES 

The preparation contains 99.7 to 100 per cent of KMnOi. 

TESTS OF PURITY 

Sulphates. — The solution of 3 gm. of potassium perman¬ 
ganate in 150 cc. of water with 15 cc. of 95 per cent alcohol 
(or a little hydrogen peroxide, 30 per cent), heated, if neces¬ 
sary, until perfectly decolorized, should yield a filtrate which, 
on the addition of 2 cc. of hydrochloric acid and barium 
chloride solution, should afford no precipitate of barium 
sulphate on standing twelve hours. 

Further Tests. — The other tests and the quantitative 
determination as given under Potassium Permanganate are 
also to be made. 

POTASSIUM STANNOSULPHATE 

(Marignac’s Salt) 

K2Sn(S04)2. Mol. Wt. 389.42 

White crystals, soluble in dilute potassium or sodium 
hydroxide solution, and in hydrochloric acid. 

* The proper composition of the sodium oxalate is verified and con¬ 
trolled by qualitative tests and by titration with fifth normal hydrochloric 
acid. 
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Tl'Xr OF PURITY 

Quantitative Determination. — DisHolvo 1 grn. of potas- 
Hiuiu HliuiiioHulplinlo in a Holution of T) gni. of Hodiuin bicar- 
bonatc and f) gin. of potaHHiuin and Hodiuin tartrate in 100 cc. 
of water, and (itrati^ llii* clear rniuid with deeinornial iodine, 
u.sing Mtarch Holution an tlu^ indicator. 

I (un of deeinornial I 0.011M71 gm. of K 2 Su(S 04 )j, log. 
2.S'.KJ0. 

POTASSIUM SULPHATE 
K,SO,. Mol. Wt.. 174.:«). 

While, hard cryHtalH, soluhli^ in 10 parts of cold, and in 
•1 (larl.H of boiling, water, but iiiHoluble in alcohol. The 
aiiueoiiH Hohilion Is neutral to litnuiH paper. 

TKSTH OF PURITY 

Chloridea, Heavy Metals (Fe, Cu), Calcium, and Magne¬ 
sium). 20 cc. portioiiH of the 1:20 aijneouH Hohition Hhould 
not be affecli'd by hydrogen mdphide water, nor by ammo¬ 
nium oxalali’, silver nitrate, and Hodium phosphate solutions. 

Iron. 'Fhe solution of 1 gm. of potassium sulphate in 
20 cc. of water boiled with a few drops of nitric acid should 
remain colorh'ss on the addition of iiotassium sulphocyanate 
solution. 

POTASSIUM SULPHIDE 

Li'ather-brown or yi'llovvisli-grecn pieces, which deliquesce 
in moist air, dissolve in 2 parts of water with but a alight 
residue, and afford alkalini', yellowish-green solutions. On 
adding acetic acid to the aquisms solution, hydrogen sulphide 
gas is generated in copious (luantities. 

POTASSIUM SULPHIDE SOLUTION 

The solutitai contains fi per cent of KjS, and is intended 
for use in dett>rmining nitrogen according to Kjeldahl. 
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TEST OF PURITY 

Nitrogen. — Mix 100 cc. of the potassium sulphide solution 
in a distilling flask with 50 cc. of nitrogen-free sodium hy¬ 
droxide solution (sp. gr. 1.3). Add 1 gm. of zinc dust, and 
distil off about 50 cc., collecting the distillate in a Il-tube 
receiver containing about 20 cc. of water and 2 to 3 cc. of 
decinormal hydrochloric acid. Titrate the distillate with 
decinormal potassium hydroxide, using methyl orange as the 
indicator. The ammonia distilled over should not have neu¬ 
tralized more than 0.2 cc. of the decinormal acid. 

POTASSIUM SULPHOCYANATE 

(Potassium Thiocyanate) 

KSCN. Mol. Wt. 97.25. 

Colorless, prismatic crystals, deliquescent in the air, and 
easily soluble in water and in alcohol. 

TESTS OF PURITY 

Substances Insoluble in Alcohol. — 1 gm. of potassium 
sulphocyanate should completely dissolve in 10 cc. of boiling 
absolute alcohol, and yield a clear solution. 

Sulphates. — On adding to a solution of 1 gm. of potassium 
sulphocyanate in 20 cc. of water, a few drops of hydrochloric 
acid and some barium chloride solution, no turbidity should 
be observed within five minutes. 

Heavy Metals. — On dissolving 1 gm. of potassium sulpho¬ 
cyanate in 20 cc. of water, and adding to the solution a few 
drops of ammonium sulphide solution, no precipitate should 
form, nor should a brown or green color develop. 

Iron. — The solution of 1 gm. of potassium sulphocyanate 
in 20 cc. of water should remain perfectly colorless on the 
addition of 0.5 cc. of hydrochloric acid. 



dlKMICA I, UfiAdliNTS 


183 


POTASSIUM SULPHYDRATE 

(I *< nWHSl 11M 11Y DIK ),Sl I lil'Ill Dn) 

■■iKSIl I 11,0. Mol. VVt. 102..1.1 
,,«ly 

• “I -I. i Hulut.on i.s sirotigiy alkalino to litmus paper 
•> ( .<• nq„(«ou,s Holutlon is docomposcid with the 

••voli.t.on ul ,v<|n.g(>u nulplude gas ami the formation of 
popmsuiin hydroxide. 

TMST OF FUIUTY 


lolysulphides. Ih,* solution of I gm. of potassium sul- 
ph.vdrafe in -JO of water should he colorless and clear. 
Oil ncidulating the solution with hydrochloric acid, hydrogen 
Huli.lude gas is generatol in copious (inantitics, and the fluid 
rshthits a slight opal(‘sc(mt turbidity. No separation of 
Hulpluir hIhiuIcI cH‘cur. 


POTASSIUM TETRAOXALATE 

KlK'jOi I It/',(), I 2HsO. Mol. Wt.. 254.20. 

(’oh.rlesH, tricliilic cryslals, soluble in 55 parts of water. 
'I'lie a<iueoUH solution is acid to litmus paper. 

TtWTH OF I'UltITY 

'1’1 h‘ tests f<ir chlorides, sulphates, and heavy metals are 
to be iiinde as didailcd undiu' Potassium Oxalate, Neutral. 

Quantitative Determination. 

!u) Aeidimetric; ’Dissolve about 3.10 gm. of potassium 
tetraoxalatc in water and dilute to 500 cc. Titrate 
50 <•('. of this solutiiai, while boiling, with fifth 
normal [Kitassium hydroxide, using phcnolphthalein 
as tlu' indicator. 

* Whtni fo tin* air, tho praparaiion rapidly acquires a yellow 

l»y Ufi oxygen with the fomiatiou of polysulpludes. It 

whttuld, thoroforts Im prcwervcnl in w(dl»Htoppored bottles. 
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1 cc. of fifth normal KOH = 0.016947 gm. of KHCjO^ + 
HAO4 + 2H,0, log. 22909. 

(b) Oxidimetric: To 50 cc. of the solution made for test a, 
add 6 to 8 cc. of concentrated sulphuric acid, heat 
the liquid to about 60° C., and titrate with decinormal 
potassium permanganate. 

1 cc. of decinormal KMnOi = 0.006355 gm. of KHC2O4 + 
H2C2O4 + 2H2O, log. 80312. 

POTASSIUM AND SODIUM TARTRATE 

(Rochelle Salt; Seignette Salt) 

KNaaH 409 + 4 H 2 O. Mol. Wt. 282.29. 

Colorless, prismatic crystals, soluble in 1.4 parts of water, 
and yielding a neutral solution. 

TESTS OF PURITY 

Calcium. — On dissolving 1 gm. of potassium and sodium 
tartrate in 10 cc. of water, and adding to the solution 5 cc. 
of dilute acetic acid, and then shaking for a few minutes, a 
crystalline precipitate forms. On filtering off the latter, 
diluting the filtrate with an equal volume of water, and 
then adding 8 to 10 drops of ammonium oxalate solution, no 
turbidity should develop within one minute. 

Heavy Metals. — The 1:20 aqueous solution should show 
no change with hydrogen sulphide water. 

Chlorides and Sulphates. — The solution of 1 gm. of potas¬ 
sium and sodium tartrate in 10 cc. of water, with 2 cc. of 
nitric acid added, should not be affected by silver nitrate 
and barium nitrate solutions. 

Ammonium Compoimds. — On heating the solution of 1 
gm. of potassium and sodium tartrate in 10 cc. of water 
with 10 cc. of sodium hydroxide solution (sp. gr. 1.3), no 
vapors of ammonia should be given off (to be ascertained by 
means of moist litmus paper). 
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PYROGALLOL 

(Acid PYiwxiADiac) 

Mol, VVt. I2(i.()4. 

While, Hirmiiifi: nci'dIi'H or Hcah's, irw'ltinf!; at 131° C. Pyro- 
gnllol is sohilih' in 1.7 parts of waler, in 1 part of alcohol, 
and in 1.2 part.s of ctln'r; it is dillicultly soluble in benzene, 
ehloroforin, and carbon disnlphhh'. The miueous solution is 
slightly acid to litmus paper. 

'I'f'tSTO OK I'tritlTY 

Inorganic Matter. 1 gin. of pyrogallol, on being heated, 
should volatilizi' and leave no weighable residue. 

Gallic Acid. 2 gm. of pyrogallol must completely dissolve 
in r» c<‘. of (‘flier (sp. gr. 0.72), and alTord a clear solution. 

RESORCINOL 

(Hkhoucin) 

(’dbtOH),. Mel. wt.. llO.tM. 

Colorless crystals, having a scarcely perceptible but pecul¬ 
iar odor, soluble in about I part of water, or alcohol, easily 
soluble in ether and in glycis-in, diflicultly soluble in chlo¬ 
roform and in carbon disnlfihidc'. Resorcinol volatilizes on 
being heat(>d, and mi'lts at 110 to 111° 0. The a(|uoous 
solution is acid to litmus paper. 

'I'l'XrH (IK iniiiiTY 

Non-volatile Matter. 1 gni. of resorcinol, on being lieated 
and volatilized, should leav(! no weighable residue. 

Diresorcln and Phenol. 1 gm. of resorcinol should yield 
a [terteidly clear solution with 20 w.. of water; and the solu¬ 
tion on b(‘ing warnu'd should not havi^ a phenolic odor. 

Free Acids (<'.g., Salicylic Acid).—On dissolving I gm. of 
resorcinol in 10 cc. of alcohol, and lulding 1 drop of laemoid 
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solution, a wine-red liquid is obtained, which, on the addition 
of 1 drop of decinornaal potassium hydroxide, should assume 
a blue color. 

SILVER 

Ag. Atom. Wt. 107.93. 

A white, shining metal in the form of foil, insoluble in 
hydrochloric and in cold dilute sulphuric acids; soluble in 
nitric and in hot concentrated sulphuric acids. 

TESTS OF PURITY 

Foreign Metals. — Dissolve 2 gm. of silver in the smallest 
possible quantity of nitric acid (sp. gr. 1.2). The solution 
should be colorless and there should be no insoluble residue 
(Sb and Sn). Dilute with about 200 cc. of water (no tur¬ 
bidity should occur after standing one hour — Bi), and pre¬ 
cipitate the' silver by adding hydrochloric acid to the boiling 
solution. Allow the precipitate to settle in a dark place, 
filter, and evaporate the filtrate. No weighable residue 
should remain. 

Quantitative Determination. — This may be carried out 
either gravimetrically by precipitating the silver by means of 
hydrochloric acid from a boiling solution slightly acid with 
nitric acid; or the determination may be made volumetrically 
according to Gay-Lussac’s method, which is used in all the 
laboratories of the German mints. 

Note. — Regarding the manner in which this method is carried out, 
see Lunge, Chem.-tech. Untersuch.-Meth., 5 ed., 2, 135; Sutton, Volumet. 
Anal., 9 ed., p. 303. 

SILVER NITRATE 

AgNOa. Mol. Wt.,169.97. 

Colorless, lustrous crystals or sticks, exhibiting a stellate, 
crystalline fracture, and yielding a clear, colorless solution 



CHEMICAL REACxENTS 


187 


with 0.6 part of water, and with about 10 parts of alcobol. 
The aqueous solution should be neutral to litmus paper. 

TESTS OF PURITY 

Chlorides. — Dissolve 5 gm. of silver nitrate in 5 cc. of 
water, and allow the solution to run into 100 cc. of water. 
No turbidity or opalescence should occur. 

Potassium Nitrate. — Dissolve 0.5 gm. of silver nitrate in 
0.5 cc. of water, mix the solution with 20 cc. of absolute 
alcohol, and shake for a few minutes. No turbidity or 
precipitate should form. 

Salts of Copper, Bismuth, and Lead. — Dissolve 1 gm. of 
silver nitrate in 5 cc. of water, and add to the solution 10 cc. 
of ammonia water. The liquid should remain clear and 
colorless. 

Substances not Precipitated by Hydrochloric Acid. — Dissolve 
2 gm. of silver nitrate in 50 cc. of water, heat the solution 
to boiling, and add 3 cc. of hydrochloric acid. After the 
precipitate has settled, filter, and evaporate the filtrate to 
dryness. No weighable residue should remain. 

Quantitative Determination. — This is carried out as de¬ 
tailed under Silver. 


SILVER NITRITE 

AgNOs. Mol. Wt. 153.97. 

Small, yellowish, acicular crystals, soluble in about 300 
parts of cold water. Silver nitrite is more readily soluble in 
hot water, but suffers partial decomposition therein. 

TESTS OF PURITY 

Substances not Precipitated by Hydrochloric Acid. — Dissolve 
2 gm. of silver nitrite, with heat, in 100 cc. of water, with 
the aid of 2 cc. of nitric acid, heat the solution to boiling, 
and add 3 cc. of hydrochloric acid. After the precipitate 
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has settled, filter, and evaporate the filtrate to dryness. No 
weighable residue should remain. 

Quantitative Determination.* — Dissolve 1.5 gm. of silver 
nitrite in water and dilute to 500 cc. Make a mixture 
containing 18 to 19 cc. of decinormal potassium permanganate 
solution, 20 cc. of dilute sulphuric acid, and 300 cc. of water, 
heat it to 40 to 50° C., and run the nitrite solution into it 
until the pink color just disappears. Care must be taken 
towards the end to introduce the nitrite solution very slowly, 
because the change from pink to colorless always requires 
some time. 

1 cc. of decinormal KMnOi = 0.0076985 gm. of AgNOj, 
log. 88640. 

SODIUM 

Na. Atomic Wt. 23.05. 

The metal, when freshly cut, has a silver-white surface, 
which rapidly becomes dull on exposure to air and becomes 
covered with crusts of sodium oxide, sodium hydroxide, and 
sodium carbonate. At ordinary temperatures, sodium has 
the consistency of wax, but at low temperatures it is brittle. 

TESTS OF PURITY 

Foreign Metals. — 

(a) 1 gm. of sodium is freed from adhering petroleum by 
wiping with pieces of filtering paper, then cut into 
small pieces, and thrown upon 20 cc. of cold water. 
The solution of sodium hydroxide so obtained should 
appear unchanged upon adding ammonium sulphide 
solution. 

(5) The solution perpared from 1 gm. of sodium and 20 cc. 
of water should be unchanged in appearance on the 
addition of 10 cc. of hydrochloric acid, followed by 
hydrogen sulphide water. 

* Compare other methods of determining nitrites; Sutton, Volumot. 
Anal., 9 ed., p. 270 (1904). 
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SODIUM ACETATE 

NaCaHaOs + 3 H 2 O. Mol. Wt. 136.12. 

Colorless, transparent crystals, efflorescent in warm air, 
soluble in 1 part of water, in 23 parts of cold, and 1 part of 
boiling, alcohol. 

The solution of 1 gm. of sodium acetate in 1 cc. of water 
is alkaline to litmus paper; it should, however, not be red¬ 
dened, or only very slightly, by phenolphthalein solution. 

TESTS OF PURITY 

Chlorides. — The solution of 1 gm. of sodium acetate in 
20 cc. of water should appear unchanged on adding 1 cc. of 
nitric acid followed by silver nitrate solution. 

Sulphates. — 20 cc. of the 1:20 aqueous solution should 
not be rendered turbid by barium chloride solution. 

Heavy Metals and Calcium. — 20 cc. of the 1:20 aqueous 
solution should not be affected by hydrogen sulphide water, 
nor by ammonium oxalate solution. 

Iron. — The solution of 1 gm. of sodium acetate in 20 cc. 
of water should not be reddened on adding 1 cc. of hydro¬ 
chloric acid, followed by potassium sulphocyanate solution. 

SODIUM AMALGAM 

Gray pieces, the size of peas, containing 2 per cent of 
metallic sodium. 

TEST OF STRENGTH 

Quantitative Determination of Sodium. — Introduce 10 gm. 
of sodium amalgam into 100 cc. of water, and allow the 
mixture to stand with repeated shaking until the evolution 
of hydrogen entirely ceases. Then titrate with normal 
hydrochloric acid, using methyl orange as the indicator. 

1 cc. of normal HCl = 0.02305 gm. of Na, log. 36267. 
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SODIUM BICARBONATE 

NaHCOs. Mol. Wt. 84.05. 

White, crystalline crusts, or crystalline powder, soluble in 
12 parts of water, but insoluble in alcohol. The aqueous 
solution is faintly alkaline to litmus paper. 

TESTS OF PURITY 

Sulphates. — Dissolve 2 gm. of sodium bicarbonate in 30 cc. 
of water, add 10 pc. of hydrochloric acid, heat to boiling, 
and add barium chloride solution. No precipitate of barium 
sulphate should form within twelve hours. 

Silica. — Dissolve 5 gm. of sodium bicarbonate in 15 cc. 
of water and 25 cc. of hydrochloric acid in a platinum dish. 
Evaporate the solution on the water-bath, dry the residue 
for half an hour at 120° C., and then dissolve it in 3 cc. of 
hydrochloric acid and 25 cc. of water. The solution should 
be perfectly clear. 

Chlorides, Thiosulphates, and Arsenic. — On adding to the 
solution of 1 gm. of sodium bicarbonate in 50 cc. of water 
5 cc. of dilute acetic acid, followed by silver nitrate solution, 
at most a faint opalescence should develop. 

Phosphates. — Dissolve 2 gm. of sodium bicarbonate in 
20 cc. of water, add 20 cc. of nitric acid and 10 cc. of ammo¬ 
nium molybdate solution. On heating to 30 to 40° C., no 
yellow precipitate should form within two hours. 

Heavy Metals. — 

(a) The solution of 3 gm. of sodium bicarbonate in 40 cc. 
of water and 8 cc. of hydrochloric acid should 
remain unchanged on the addition of hydrogen sul¬ 
phide water; on adding to the liquid 5 cc. of am¬ 
monia water and a few drops of ammonium sulphide 
solution, no precipitate should form, nor should a 
green or brown color develop. 
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(b) The solution of 1 gm. of sodium bicarbonate in 15 cc. 
of water and 2 cc. of hydrochloric acid should not 
be reddened on the addition of potassium sulpho- 
cyanate solution. 

Potassium. — The yellow color imparted by sodium bicar¬ 
bonate to the flame, when observed through cobalt glass, 
should have at most a transient violet tinge. 

Monocarbonate (Neutral Sodium Carbonate). — 

(a) A solution of 1 gm. of sodium bicarbonate in 20 cc. of 
water, prepared at a temperature not above 15° C., 
without excessive shaking, should not be imme¬ 
diately reddened on the addition of 3 drops of 
phenolphthalein solution; at all events, any slight 
redness that may develop should disappear on the 
addition of 0,2 cc. of normal hydrochloric acid. 

(6) 1 gm. of the sodium bicarbonate dried over sulphuric 
acid, and ignited, should leave a residue weighing 
not more than 0.638 gm. 

Ammonia. — On heating 1 gm. of sodium bicarbonate in a 
test-tube, no vapors of ammonia should be evolved (to be 
ascertained by moistened turmeric paper). 

Sulphocyanates. — The solution of 1 gm. of sodium bicar¬ 
bonate in 3 cc. of nitric acid and 47 cc. of water should not 
be reddened on the addition of 1 drop of ferric chloride 
solution. 

Quantitative Determination. — On titrating 1 gm. of sodium 
bicarbonate with normal hydrochloric acid, using methyl 
orange as the indicator, 11.9 cc. of the acid should be required. 

1 cc. of normal HCl = 0.08405 gm. of NaHCOg, log. 92454. 
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SODIUM BISULPHATE 

(Sodium Acid Sulphate) 

NaHS04 + HsO. Mol. Wt. 138.13. 

Colorless crystals, or white, fused pieces, easily soluble in 
water. The aqueous solution is strongly acid to htmus paper. 

TESTS OF PURITY 

Heavy Metals. — The solution of 1 gm. of sodium bisul¬ 
phate in 20 cc. of water should not be affected by hydrogen 
sulphide water; nor should it show any change on making it 
alkaline with ammonia water, and then adding ammonium 
sulphide solution. 

Chlorides. — 20 cc. of the 1:20 aqueous solution should 
not be rendered turbid on adding silver nitrate solution. ‘ 

Arsenic. — The mixture of 1 gm. of powdered sodium 
bisulphate with 3 cc. of stannous chloride solution should 
not acquire a darker color within one hour. 

Potassium. — The yellow-colored flame produced by sodium 
bisulphate, when observed through cobalt glass, should exhibit 
only a transient violet color. 

Quantitative Determination. — Dissolve 1 gm. of sodium 
bisulphate in 50 cc. of water, and titrate with normal potas¬ 
sium hydroxide, using methyl orange as the indicator. 

1 cc. of normal KOH = 0.13813 gm. of .NaHSOi •+ HjO, 
log. 14029. 


SODIUM BISULPHITE 

(Sodium Acid Sulphite) 

NaHSOs. Mol. Wt. 104.118. 

A white powder, having an odor of sulphurous acid, and 
soluble in 4 parts of water. The aqueous solution is acid to 
htmus paper. 
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TESTS OF PURITY 

Heavy Metals and Arsenic. — Completely evaporate a mix¬ 
ture of 5 gm. of sodium bisulphite with 5 cc. of pure sulphuric 
acid (sp. gr. 1.84) on the sand-bath, and dissolve the residue 
in 20 cc. of water. 10 cc. of this solution should not be 
affected by hydrogen sulphide water. On adding to the 
other 10 cc. of the solution a solution of ammonium molybdate 
in nitric acid, and heating the mixture to 70 to 80° C., the 
liquid should not acquire a yellow color, nor should a yellow 
precipitate form. 

Quantitative Determination. — Dissolve 1 gm. of sodium 
bisulphite in thoroughly boiled water and dilute to 100 cc. 
Run this solution from a burette into a mixture of 30 cc. of 
decinormal iodine and 5 cc. of hydrochloric acid, with con¬ 
stant shaking, until complete decoloration ensues. 

1 cc. of decinormal I = 0.0052059 gm. of NaHSOg, log. 
71649. 

SODIUM BORATE, CRYSTALS 

(Borax; Sodium Tetraborate; Sodium Biborate) 
Na2Bi07 + 10 HsO. Mol. Wt. 382.26. 

Hard, colorless crystals, or crystalline pieces, soluble in 
17 parts of cold, and in 0.5 part of boiling, water, freely 
soluble in glycerin, but insoluble in alcohol. When borax 
is heated, it swells up, the water of crystallization being 
expelled, and at a red heat the anhydrous borax fuses to a 
transparent, colorless mass. 

The aqueous solution is alkaline to litmus paper, and 
when acidulated with hydrochloric acid it colors turmeric 
paper brown. The brown color becomes particularly evident 
as the paper dries, and when moistened with ammonia water 
the color becomes greenish-black. 
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I 

SODIUM BORATE 

% 

TKSTS OF I'FHI'l'V 


Carbonates and Sulphates. The Hnluti..u ..f i r.n.. <>r 1-ns 

in 20 cc. of wator should not clTcrvcs.'c on I ho n. hlUn.n .d 
hyarochloric uckI. and should not ho allVolod hy Iho s.do,.- 
oUMit iulilililui rfiliindr Biihilliai. 

Clilorides.-0„ »l.rmK I.. "f 'l“' O'J' 

H„l„U.,n 3 <■(■„ or oit™ ... .ik,.,- 

lion, lit iilirt a BliKlit .. Ini'in'IHy 'I'-yi"!'. 

Quantitative Determination."'' Dissolve 1 r.iii. ol hi.tn\ ui 
50 cc. of water, add 1 drop of luolhyl nnuif'o .■solution, and 
titrate with fifth normal hydrochloric acid, 

1 C.C. of fifth normal IK’l 0.02S22(1 ipm of N'nyH.t >, i 

1011,0, log. r)S2;f5. 


SODIUM BORATE, PUREST CRYSTALS 
'I'l'tSTS (»K I'flttrv 

Content of Water.t 1 g'H- <'f horuA, on ipnilioii. rdiould 
yield a residue wi'ighing 0..')2tt gm. 

Carbonates and Sulphates. 'I'ho solution of 1 gm. ol horns 
in 20 ce. of water should not elTerve.sce on ailding I cc <>1 
hydrochloric, acid, nor should it hecome turhid on the -luh •• 
(pient addition of harium chlofidt' solution. 

Chlorides.On adding to 20 cc. of llio 1:20 ntpa oji t 
solution 2 cc. of nitric acid, followed Iw silver nilr.nie .ohi 
tion, no change should appi'ar. 

*(:oiniiiu'o iiictliml of Scliwartz as given ia StilO.ii, Vnliiiitfl \a *1 . 
9 cd., p. 9-1 (tool). 

t Uft.sidoH Oii.s prisniiilic Imruv (•(mtainiiiK to iiK.teenle. ..I n.ili ! 
crystidlizatum, tlicre Ih aiiolher lior-ax eoiiliUiiiDg A iiu.l.Tiile. i.r ttnO i 
of cryHt.ailizution, ery.stnllijiiiig in oeliilualni, 
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Calcium. — The solution of 1 gm. of borax in 20 cc. of 
water should not be rendered turbid by ammonium oxalate 
solution. 

Iron and Other Metals. — 

(а) The solution of 1 gm. of borax in 20 cc. of water 

should not be reddened on the addition of 2 cc. of 
hydrochloric acid, followed by potassium sulpho- 
cyanate solution, 

(б) 20 cc. of the 1; 20 aqueous solution, acidulated with 

2 cc. of hydrochloric acid (sp. gr. 1.124), should 
remain unchanged on the addition of hydrogen 
sulphide water. 

Quantitative Determination. — The determination is carried 
out as detailed under Sodium Borate. 

SODIUM BORATE, PUREST, CALCINED. 

A white, spongy mass, or white powder, containing at least 
75 per cent of NajB^O^ (anhydrous). 

TESTS OF PURITY 

The tests to be made are those given under Sodium Borate, 
Purest, Cryst. But for each gram of crystallized borax use 
0.7 gm. of the calcined. 

Quantitative Determination.* — Dissolve 1 gm. of calcined 
borax in 50 cc. of water, add 1 drop of methyl orange solution, 
and titrate with fifth normal hydrochloric acid. At least 
37.2 cc. of the acid should be necessary to produce the end¬ 
point. 

1 cc. of fifth normal HCl = 0.02021 gm. of NaaB^O^, log. 
30557. 

* Compare methods given by Sutton, Volumet. Anal., 9 ed., p. 94 (1904). , 
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SODIUM BORATE, PUREST, FUSED 

(Borax Glass; Anhydrous Borax) 

NaoB^Oj. Mol. Wt. 202.1. 

Colorless, vitreous pieces, which take up moisture from the 
air, and in consequence become opaque. 

TESTS OF PURITY 

The tests to be made are those given under Sodium Borate, 
Purest, Cryst. But for each gram of the crystallized borax 
use 0.5 gm. of the fused. 

Quantitative Determination. — This is carried out as de¬ 
scribed under Sodium Borate, Purest, Calcined. 

SODIUM BROMATE 

NaBrOs. Mol. Wt. 151.01. 

Shiny crystals, or crystalline powder, soluble in 3 parts of 
cold, and in about 1.5 parts of boiling, water. 

TESTS OF PURITY 

Bromides. — On dissolving 2 gm. of sodium bromate in 
20 ce. of water, and adding 5 cc. of dilute sulphuric acid, 
the solution should not immediately acquire a yellow color. 

Quantitative Determination. — Dissolve 0.10 to 0.15 gih. 
of sodium bromate, previously dried for twenty-four hours 
over sulphuric acid, in 20 cc. of water, add 3 gm. of potassium 
iodide and 5 ec. of hydrochloric acid, and titrate the liberated 
iodine with decinormal sodium thiosulphate. 

1 ec. of decinormal NajSjOj = 0.002517 gm. of NaBrOj, 
log. 40088. 
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SODIUM CARBONATE 
I 

SODIUM CARBONATE, CRYSTALS 

NaaCOa + lOHoO. Mol. Wt. 286.26. 

Colorless, transparent crystals, efflorescent in the air, sol¬ 
uble in 1.6 parts of cold, and 0.2 part of boiling, water. The 
aqueous solution is strongly alkaline to litmus paper. Sodium 
carbonate is insoluble in alcohol. The crystallized sodium 
carbonate contains 37 per cent of the anhydrous salt, NajCOg. 

TESTS OP PURITY 

Substances Insoluble in Water. — 20 gm. of sodium car¬ 
bonate should completely dissolve in 80 cc. of water, yielding 
a perfectly colorless solution. 

Sodium Hydroxide. — In a graduated flask of 100 cc. 
capacity, dissolve 3 gm. of crystallized sodium carbonate in 
50 cc. qf water, add to the solution 6 gm. of crystallized 
barium chloride dissolved in 30 cc. of water, and then fill 
with water up to the mark. After thoroughly shaking, 
filter, and to 50 cc. of the filtrate add some phenolphthalein 
solution. The liquid should not acquire a red color. Use 
boiled water throughout. 

Sulphates. — On boiling a solution of 10 gm. of sodium 
carbonate in 50 cc. of water and 10 cc. of hydrochloric acid, 
for a few minutes, and then adding barium chloride solution, 
no precipitate of barium sulphate should form within twelve 
hours. 

Chlorides. — The solution of 5 gm. of sodium carbonate 
in 50 cc. of water and 10 cc. of nitric acid should not be 
affected by silver nitrate solution. 

Silicates. — Dissolve 20 gm. of crystallized sodium carbo¬ 
nate in 30 cc. of hydrochloric acid in a platinum dish, and 
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evaporate the solution on the water-bath to dryness. Dry 
the residue half an hour at 120° C., and then dissolve it in 
3 cc. of hydrochloric acid and 50 cc. of water. The solution 
should be perfectly clear. 

Nitrates. — Dissolve 1 gm. of sodium carbonate in 10 cc. 
of dilute sulphuric acid, and overlay this liquid on 5 cc. of a 
solution of 0.5 gm. of diphenylamine in 100 cc. of concen¬ 
trated sulphuric acid and 20 cc. of water. No blue color 
should form at the contact-surfaces of the two liquids. 

Phosphates. — To the solution of 20 gm. of sodium carbo¬ 
nate in 50 cc. of nitric acid add 50 cc. of a solution of am¬ 
monium molybdate in nitric acid. No yellow precipitate 
should form in the liquid on standing two to three hours 
at about 40° C. 

Potassium. — The yellow color imparted by sodium carbo¬ 
nate to the flame, when observed through cobalt glass, should 
at most have a transient violet tinge. 

Ammonium Compounds. — On adding 1 cc. of Nessler’s 
reagent to a solution of 10 gm. of sodium carbonate in 50 cc. 
of water, no change should be observed. 

Calcium and Magnesium. — Dissolve 10 gm. of sodium 
carbonate in 10 cc. of water and 10 cc. of hydrochloric acid, 
and add 5 cc. of ammonia water, followed by ammonium 
oxalate solution. The liquid should remain perfectly clear, 
and should show no change even on the addition of ammo¬ 
nium phosphate solution and standing for several hours. 

Heavy Metals. — 

(а) The solution of 20 gm. of sodium carbonate in 50 cc. 

of water and 20 cc. of hydrochloric acid should not 
be affected by hydrogen sulphide water; on now 
adding to the solution 6 cc. of ammonia water and 
a few drops of ammonium sulphide solution, no 
turbidity or green color should develop. 

(б) A solution of 10 gm. of sodium carbonate in 25 cc. of 
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water and 10 cc. of hydrochloric acid should not 
acquire a red color on the addition of potassium 
sulphocyanate solution. 

Arsenic. — Introduce 20 gm. of arsenic-free, metallic zinc 
into the generating flask of a Marsh apparatus, and start the 
hydrogen by adding dilute sulphuric acid (1:5). Dissolve 
30 gm. of sodium carbonate in 100 cc. of dilute sulphuric 
acid (1:5), introduce the solution in small quantities at a 
time into the Marsh apparatus, and maintain a slow stream 
of gas for about half an hour. At the close of this period no 
deposit of arsenic should be visible within the reduction 
tube. 

Quantitative Determination. — Dissolve 3 gm. of sodium 
carbonate in 50 cc. of water, and titrate with normal hydro¬ 
chloric acid, using methyl orange as the indicator. 

1 cc. of normal HCl = 0.14313 gm. of NajCOj -1- lOH^O, 
log. 15573. 

II 

SODIUM CARBONATE, DRIED 

A white, dry powder, containing about 80 per cent of 

NajCOj. 

TESTS OF PURITY 

The tests to be made are those given under Sodium Carbo¬ 
nate Crystals. But for each gram of the crystals use 0.45 
gm. of the dried. 

Quantitative Determination. — Dissolve 1 gm. of the so¬ 
dium carbonate in 50 cc. of water, and titrate with normal 
hydrochloric acid, using methyl orange as the indicator. At 
least 15 cc. of normal acid should be required. 

1 cc. of normal HCl = 0.05305 gm. of NajCOg, log. 72469. 
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SODIUM CARBONATE, ANHYDROUS 

NilaCOa. Mi>l. Wt. UHl.l 

A white powder, couUiiuufj; 91) to 10() per cent ot NhjCO,* 

TIOSTS OK I’KHI'I'V 

The testa to he itiade an^ tliow' given under Hodiuni Citr- 
bouate Cryatala. But for (sacli grain of eryatnls nai* ().;ir» gni, 
of the anhydrous. 

Quantitative Determination. Diasolve I gin. in "»() ee. of 
water and titrate with normal liydroelilorie. aeid, u.'<ing met h\ I 
orange as indicator. At l('a.st IS./ ee. ol llie nortiiul ueiil 
should he reiiuiixul. 

1 cc. of normal HCl - O.OriHOr) gm. of Na/’t log. 721(V.). 

SODIUM CHLORIDE 

NuCl. Mol, Wl, .'■iK..';, 

I 

SODIUM CHLORIDE 

White, cuhical ery.stals, or eryatnlline powder, noltihle in 
2.7 parts of water. The aqueous solution is neiitriii fo lilnitw 
paper. 

TKSTS OK KIUtlTY 

Sulphates.—.‘i gm. of sodium ehhtride yielil n (Hufeelly 
clear solution with 20 ee. of water. On diluting this hoIii- 
tion with SO ee. of waU'r, adding 1 I'c. of hydrocldotie ueid. 
heating to hoiling, and thmi adding hariuin chloride solution, 
no precipitate of harium sulplmte should form within Iwelvi* 
hours. 

Sodium carbonate, which in to Im u«id m a Mtiiniinrd in rir 

detenninatiouH, muHt firHt Ik^ heated for thirty mifiutcrt in ii sumi-hiiiii, 
or in an air-hath, at 270 to 2(Kf (1. (See lamge, ZtHetir. ittigew. Client,, 
17, 231 (1904); J. Chom. Hoc., 86, U, 2H9 (liN)l) .) 
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Alkaline Earths, and Heavy Metals. — The solution of 3 gm. 
of sodiuiii cliloridc^ in 50 c.c. of water, heated to boiling, 
Hliould not, Ik‘ nlT('ci.('d by aiuinoniuin oxalate solution; nor 
by soditiin (‘arboiiate solution; nor by ammonium sulphide 
solution. 

Magnesium, Dissolves 3 gm. of sodium chloride in 10 cc. 
of \vut(‘r, and add 5 cc. of ammonia water and ammonium 
pboHphatt' solution. No i)rccipitate should form within three 
hours. 

Iodides. On adding to 20 cc. of the 1:20 aqueous solu¬ 
tion one droi» of h'rric chloride solution and some starch 
solution, no blue color should develop. 

Potassium. On adding platinic chloride solution and 3 cc. 
of ahsihol (05 per cent) to the solution of 1 gm. of sodium 
chloride in 5 cc. of water, no precipitate should form within 
(wo hours. 

Iron. 'I'ln* .solution of 3 gm. of sodium chloride in 20 cc. 
of Wilier boiled with a few drops of nitric acid should not 
aequire a r(‘<l color on the iidditionof potassium sulphocyanate 
solution. 

Ammonium. 'I’he solution of 3 gm. of sodium chloride 
in 2(1 cc. of water should not, be changed in appearance on 
llu' nildilion of Nessler’s reagent. • 

Quantitative Determination. — Dissolve 0.2 gm. of sodium 
chloride in 100 cc. of water, add a few drops of potassium 
chromate solution, and tit,raU'. with decinormal silver nitrate 
solution until a [.ermanent red ^)recipitate just begins to form. 

1 cc of decinormal AgN( >3 0.00585 gm. of NaCl, og. 

70710. 


11 

SODIUM CHLORIDE, FUSED 

(tolorlc'ss, translucent pieci's. 
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TESTS OF PURITY 

The tests and the quantitative determination as given 
under Sodium Chloride are to be made. 

SODIUM HYDROXIDE 

(Caustic Soda; Sodium Hydrate) 

NaOH. Mol. Wt. 40.058. 

Three grades of sodium hydroxide are used in the chemical 
laboratory: 

1. Sodium Hydroxide, from Sodium. 

2. Sodium Hydroxide, Purified by Alcohol. 

3. Sodium Hydroxide, Purified^ 

These three preparations vary chiefly in their content of 
chloride, sulphate, silica, and alumina. 

I 

SODIUM HYDROXIDE, FROM SODIUM 

White pieces showing a crystalline structure on fracture. 
The preparation contains from 95 to 98 per cent of NaOH. 

TESTS OF PURITY 

Sulphates. — Dissolve 3 gm. of sodium hydroxide in 50 cc. 
of water, acidulate with 15 cc. of hydrochloric acid, heat to 
boiling, and add barium chloride solution. No precipitate 
of barium sulphate should form within twelve hours. 

Chlorides. — Dissolve 1 gm. of sodium hydroxide in 20 cc. 
of water, add 10 cc. of nitric acid and a few drops of silver 
nitrate solution. At most a slight opalescent turbidity should 
develop. 

Nitrogen as Nitrates, Nitrites, Ammonia, etc. — 

(a) To 2 gm. of sodium hydroxide dissolved in 10 cc. of 
water add 20 cc. of dilute sulphuric acid, 1 drop of 
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1: 1000 i,idi^r(, Holul,i()n, a granule of sodium chloride, 
aiKl Ihcri 10 cc.. of concentrated sulphuric acid. The 
hluo color of tlui mixture should not disappear 
vvitluii ten miiuitcH. 

(/<) Ifissolvc 2r> gm. of sodium hydroxide in 100 cc. of 
wal('r in a distillation fhisk, and add 5 grn. of zinc 
<Iu.sf and T) gm. of iron by hydrogen. Connect the flask 
with a (aind('ns(U‘ and a U-tube receiver containing 
0 to f) cc. of fifth normal hydrochloric acid and 10 cc. 
of wafer, allow l,o staiul for several hours, and then 
distil oO about 25 c.c,. over a small flame. Titrate 
flic dislillaU^ with fifth normal potassium hydroxide, 
using nudhyl orange as the indicator. At most 
0.2 cc. of f lu' aidd shouhl have been required to 
neutralize the ammonia. 

Silica. Di.ssolvc 5 gm. of sodium hydroxide in 25 cc. of 
water and 25 cc. of hydrochloric acid in a platinum dish, 
anil evaporute to dryness on a water-bath. Dry the residue 
for half an hour on the sand-bath at about 120° C., and then 
dis,solve it in 10 cc. of hydrochloric acid and 90 cc. of water. 
Aliy insoluble residue should be filtered off, washed, and 
ignited. Its weight should not exci'cd 0.0005 gm. 

Alumina, Calcium, and Heavy Metals. — 5 gm. of sodium 
hydroxide should afford a clear and colorless solution with 
10 cc. of wati'r. To this solution add 30 cc. of acetic acid 
tsp. gr. l.O'll), followed liy 10 cc. of ammonia water. Then 
dilute with .55 ee. of water, and heat the liquid on the water- 
bath until the odor of ammonia has disappeared. Add 2 to 
.'1 ilropH of ammonia water, and allow to stand twelve hours. 
Within this time, no precipitate, or only a very slight floc- 
euhmt preeipitate, should form. In the latter case, the 
pr(*(’ipifal<^ is liltc'n'd off and washed. Its weight upon 
ignition should not exceed 0.0005 gm. With the filtrate, 
the following tests are made; 
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To 50 cc. add a few cubic centimeters of ammonium oxalate 
solution. No precipitate of calcium oxalate should form on 
standing two hours. 

To another 50 cc. add a few drops of ammonium sulphide 
solution; no change should appear. 

Quantitative Determination and Determination of Sodium 
Carbonate Content. — Titrate the solution of 1 gm. of sodium 
hydroxide in 100 cc. of water with normal hydrochloric acid 
in the cold, using phenolphthalein as indicator. At least 
24 cc. of normal acid should be required to destroy the red 
color. Now add 1 drop of methyl orange, and titrate further 
until the color changes to red. In the second titration, at 
most 0.3 cc. of acid should be used (3.18 per cent of NajCOj).* 

1 cc. of normal HCl = 0.04005 gm. of NaOH, log. 60260. 

1 cc. of normal HCl = 0.05305 gm. of NajCOj, log. 72469. 

II 

SODIUM HYDROXIDE, PURIFIED BY ALCOHOL 

White, very hygroscopic sticks or pieces, exhibiting a 
crystalline fracture. The preparation contains 95 to 98 per 
cent of NaOH. 

TESTS OF PURITY 

Sulphates. — Dissolve 3 gm. of sodium hydroxide in 50 cc. 
of water, acidulate with 15 cc. of hydrochloric acid, heat to 
boiling, and add barium chloride solution. The liquid should 
not have more than a slight turbidity; and it should still be 
transparent when observed in a test-tube of 2 cm. diameter. 

Chlorides. — The solution of 1 gm. of sodium hydroxide 
in 20 cc. of water and 10 cc. of nitric acid may be rendered 
opalescent on adding a few drops of silver nitrate solution, 
but should develop no precipitate. 

♦Regarding the calculation of the sodium carbonate, see the note 
under Potassium Hydroxide, Purest. 
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Nitrogen as Nitrates, Nitrites, Ammonia, etc. — The test is 
carried out as detailed under Sodium Hydroxide, From 
Sodium. 

Silica. — Dissolve 5 gm. of sodium hydroxide in 25 cc. of 
water with 25 cc. of hydrochloric acid in a platinum dish, 
and evaporate to dryness on the water-bath. Dry the 
residue on the sand-bath for half an hour at about 120° C., 
and then dissolve it in 10 cc. of hydrochloric acid and 90 cc. 
of water. Any insoluble residue is filtered off, washed, and 
ignited. Its weight after ignition should not exceed 0.0025 
gm. 

Alumina, Calcium, and Heavy Metals. — 5 gm. of sodium 
hydroxide should afford a clear and colorless solution with 
20 cc. of water. Dilute the solution to 100 cc., and then add 
30 cc. of acetic acid (sp. gr. 1.041) and 10 cc. of ammonia 
water. At most a slight turbidity should develop within 
five minutes, but no flocculent precipitate of aluminum 
hydroxide should form; nor should an immediate change in 
appearance occur on the addition of ammonium oxalate and 
ammonium sulphide solution. 

Quantitative Determination. — This is carried out as de¬ 
scribed under Sodium Hydroxide, From Sodium. The amount 
of sodium carbonate present should not exceed 4 per cent. 

Ill 

SODIUM HYDROXIDE, PURIFIED 

’ViTiite, very hygroscopic sticks or pieces, exhibiting a 
crystalline fracture. The preparation contains 90 to 95 per 
cent of NaOH. 

TESTS OF PURITY 

Nitrogen as Nitrates and Nitrites. — To the solution of 2 gm. 
of sodium hydroxide in 10 cc. of water, add 15 cc. of 16 per 
cent sulphuric acid, 1 drop of 1:1000 indigo solution, a granule 
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of Hodiuin c.hlorido, and tla'ii 10 cc. tif conci-nlnttod .suljiiiuric 
acid. Tlu! blue color of the mixture .slumld not di.iapitour 
wit.hin b'n ininule.s. 

Alumina, Calcium, and Heavy Metals. 2.'» gm. <>f .Nudiimi 
liydro.xide should alTord a clear and colorless dilution with 
JO ee. of wattT. I)ilut<' the Nolution to 100 cc. and add l.'t ee. 
of ae(die. acid (sp. gr. 1.011) and 5 cc. of anitnonia \vati*r. 
At most a slight turbidity should d(*velop within five tninutes, 
but no flocks of aluminum hydroxide should M*parnte. 'I be 
solution thus tc'stcal should not immediately !«* rendered 
turbid on tlu^ addition of ammonium oxalate sohitiou; and 
on iulding to it ammonium sulphide solution, it should aeipiire 
at most a slight green color. 

Quantitative Determination and Determination of the So- 
dium Carbonate Content. — 'ritrate a .solution of 1 gm. of 
sodium hydroxuh' in 1(H) cc. of water with normal Iiy<ifO' 
ehlorie. acid in the cold, using pheiiolphthnlein as the indt- 
eator. At least 22.r) ee. of luirmal acid should be retpiired 
to dlsebarge th(> color. N(t\v adil 1 drop ot methyl orange, 
and titrat(( further until tlm color again ebanges lo red. In 
this second titration at mo.st O.a ee. of the acid .shouhi 1 m' 
iu(e(xs.sary (f).;} per cent of Nad'(),).* 

1 ee. of normal IK'l (l.l)ltM)r> gm. of .Nat>11, lug. iHt2ti(t. 

1 ee. of normal IKd ().l)r»;il)r» gm, of Na,(’t),. lug, T'iMHt 

* ItcKarding the eulenliilion of tlie Htwiittm eiutemnle, ’lee llie dole 
uncUsr PtitaHNuau llydroxichi, Pun'Mt. 
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SODIUM 


hyroxide solutions 

(( ArH'i'K.' Soda Sodutions) 


I 

SODIUM HYDROXIDE, SOLUTION I~FREE FROM 
NITROGEN 

A culorlcss li,|ui<l of ,sjH>ci(u. gravity 1.2, and containing 
alitmt 27 |tiT of Nodiuin hydroxide', NaOH. 

TKS'l’S Of.’ pinuTY 

Nitrogen of Nitrates, Nitrites, Ammonia, etc.—Tlic tent for 
Iiitrogro i.M carried oiil by (lie diHlillalhai method as descrihed 
under Sodium Uydr<*\ide, From Sodium. For tluH purpose 
7(1 cc. (ll(( gm.) of .sodium hydroxide', seelution I, shoulel bo 
Inheti. 

n 


SODIUM HYDROXIDE, SOLUTION II— FREE FROM 

NITROGEN 

A eolorle'HH iie|tiie| eif spe'eifie'. gravity 1.2 and containing 
alioiif 27 pi’i* ce'Ul e»f Heteliiim hyelre)xiele', NaOIL 


TRSTS OK 1‘IIIUTV 

'I'he le'.sfa te» 1 h' maelee are* theeae* give'ti under Sodium Hy- 
elroxiih', I'lirifie'd l»y Aleeeeheil. But fe»r emeeh gram of soelium 
liydi-eisieh', ptirifie'el l»y ale'eihed, use 2.9 cc. (2.7 gm.) of 
.seklium hyelroxieh*, seilutiein II, N-freo. 


HI 

SODIUM HYDROXIDE, SOLUTION III. SP. GR. i.i68 

A e’lear, eoIetrIe*HS lieiuiel, eef spee'llic gravity 1.108 to 1.172, 
ami eemfnirting abemt. 15 pe*r (M*nt e)f He)elium hydroxide, NaOH. 
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TESTS OP PURITY 

The tests to be made are those given under Sodium Hy¬ 
droxide, Purified by Alcohol. But for each gram of sodium 
hydroxide, purified by alcohol, use 5.6 cc. (6.5 grn.) of 
sodium hydroxide, solution III. 

SODIUM HYDROXIDE WITH LIME 

(Soda-Lime) 

I 

SODIUM HYDROXIDE WITH LIME 

A white, porous mass, finely or coarsely granulated. 

TESTS OP PURITY 

Excess of Carbonate. — Soda-lime, when treated with dilute 
sulphuric acid, should not effervesce strongly. 

Nitrogen. — 

(a) On igniting soda-lime in a test-tube, it should develop 
no vapors of ammonia (to be ascertained by moist¬ 
ened litmus paper). 

(5) Shake 50 gm. of finely powdered soda-lime with a mix- 
_ ture of 5 gm. of zinc dust and 5 gm. of iron by 
hydrogen in 200 cc. of water in a flask of about 
500 cc. capacity. Connect the flask with a condenser 
and a receiver containing 2 to 3 cc. of fifth normal 
hydrochloric acid, allow to stand for two to three 
hours, and then distil off about 25 cc. over a small 
flame. Now titrate the distillate with fifth normal 
potassium hydroxide, using methyl orange as the 
indicator. No more than 0.2 cc. of the acid should 
have been required to neutralize the ammonia. 
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II 

SODIUM HYDROXIDE WITH LIME FROM ICELAND 

SPAR 

A white, porous, granular mass. 

TESTS OF PURITY 

Chlorides. — Dissolve 5 gm. of soda-lime in 50 cc. of 
nitric acid, and dilute the solution Avith 100 cc. of water. 
The liquid should acquire at most a slight opalescent tur¬ 
bidity on the addition of silver nitrate solution. 

Phosphorus. — Dissolve 10 gm. of soda-lime in 100 cc. of 
nitric acid, and add to the solution 25 cc. of a solution of 
ammonium molybdate in nitric acid. No yellojv precipitate 
should form within two to three hours on standing at about 
40° C. 

Sulphur. — Thoroughly mix 5 gm. of finely powdered soda- 
lime with 2 gm. of sodium nitrate, and ignite the mixture in 
a silver crucible. Dissolve the melt in 50 cc. of water with 
20 cc. of hydrochloric acid, filter, and to the filtrate add 
barium chloride solution. No precipitate of barium sulphate 
should form within twelve hours. 

SODIUM NITRATE 

NaNOa. Mol. Wt. 85.09. 

Colorless, transparent, rhombohedric crystals, soluble in 
1.2 parts of water and in 50 parts of alcohol. The aqueous 
solution is neutral to litmus paper. 

TESTS OF PURITY 

Sulphates. — On dissolving 3 gm. of sodium nitrate in 
60 cc. of water, and adding 0.5 cc. of hydrochloric acid fol¬ 
lowed by barium chloride solution, no precipitate of barium 
sulphate should form on standing twelve hours. 
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Chlorides. — The solution of 1 gm. of sodium nitrate in 
20 cc. of water, acidulated with a few drops of nitric acid, 
should not be rendered turbid on the addition of silver nitrate 
solution. 

Chlorates and Perchlorates. — On gently igniting 1 gm. of 
sodium nitrate, dissolving the residue in 20 cc. of water, 
and adding 1 cc. of nitric acid, the solution should not be 
rendered turbid on adding silver nitrate solution. 

Calcium and Heavy Metals. — 

(а) The solution of 3 gm. of sodium nitrate in 50 cc. of 

water should show no change on the addition of 
hydrogen sulphide water. 

(б) The solution of 3 gm. of sodium nitrate in 50 cc. 

of water should not be changed in appearance by 
the addition of ammonia water nor by adding 
ammonium oxalate and ammonium sulphide solutions. 

Iron. — 20 cc. of the 1:20 aqueous solution, acidulated 
with 1 cc. of hydrochloric acid, should not be reddened on 
the addition of potassium sulphocyanate solution. 

Nitrites. — Dissolve 1 gm. of sodium nitrate in 20 cc. of 
water, and add 1 cc. of dilute sulphuric acid and 1 cc. of a 
1:200 solution of metaphenylenediamine hydrochloride.* 
No yellow or yellowish-brown color should develop. 

lodates and Nitrites. — To 5 cc. of the 1:20 aqueous solu¬ 
tion add 3 or 4 drops of dilute sulphuric acid and zinc iodide- 
starch solution. No immediate blue color should develop. 

Potassium. — 

(a) The color imparted to the flame by sodium nitrate, 
when observed through cobalt glass, should be pure 
yellow, without violet; or at most only momentarily 
violet. 

* Should the solution of metaphenylenediamine hydrochloride have a 
color, it should be decolorized before use by warming with ignited animal 
charcoal. 
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(/)) a gm. of Hoilium tiitralo with the aid of heat 

ill (i (•('. <(j Wilier, and to a ee. of tiie fillercd Holution 
ndd 1 or 2 (JropH of a Hohition of cobalt and Rodiuiu 
nitrile in acetic, acid* 'i’he liimid Hhould not he- 
('onic turf lid, and on Hlanding two hours at about 
f)(f (!., no y(‘llow iiri'cipitate should form. 

SODIUM NITRITE 

NhNO,. M« 1. Wt, 0t).00. 

I 

SODIUM NITRITE 

Wliiti*, <ir very sliglitly yellowish, tough sticks, easily and 
clearly solulile in water, 'i’hc ainu'ous solution is slightly 
allvalim* to lilimiH paper. 'The preparation contains 98 to 
99 per ce-nt of NaNOj. 

TlWm OK PURITY 

Chlorides- 'I'he solution of I grn. of sodium nitrite in 
29 ee. of water should not awpiire more than a slight opa¬ 
lescent turbidity on the addil.ion of 5 cc. of nitric acid and 
some silver nitrate solution. 

Sulphates. 20 cc. of the 1:20 a(|ueous solution, acidulated 
with fi cc. of nit^ric acid, should not be rendered turbid on 
the aildition of barium nitrate solution. 

Potassium. 'I'lie color inpiarb'd to the flame by sodium 
nitrile, when observed through cobalt glass, should be pure 
yellow, without violet; or at most only momentarily violet. 

Heavy Metals. - 20 ee. of the 1: 20 acpieous solution should 

*TJm< Iifetic Iiriil siiliition of coliiilt and sodium nitrito for testing for 

HuliH in prqifiriHl iih fcjllown: 

Ttt li of 10 grn. of cryHiaUiml cobalt, acotato in 25 cc. of water, 

add a milntion of 2(1 gin. of pure Hodiuin nitrite in 40 to 50 c?c. of water 
lirevinunly iw*ldulf:it4id with a little acetic acid. Allow tho solution to 
litand t-wn hotiw at tihout 50® (1., and thon filter. 
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show no cliMng(^ on tJu* n.tl(liti(»n of ii low clrups ol niniiioniiiiii 
siil])hi(lo solution. 

Quantitative Determination. l)iss(ti\‘o ! i^in. tif 
nitrites iu wat(‘i’ and dilulc* to HHI rn, Makt^ a iid\tiiiv uf 
50 c(‘. of (ka'.inornud potassiuni |H*rnuinp;Hiiitff iai’oiiinft^ly 
nuaisunul) with dOO vv. of wator and 25 vt\ t»f ditiil** miilpliiiiir 
acid, warm l.o *10 or 51^ (k, and, whilr at»n?.laiitty /diidani'*', 
allow tlH‘ niiritn solution to run slowly intt* it tiiilil the rod 
color disapiH'ars. (-ar(‘ must he taken ftavardH ifio oUfl tu 
add the nitrite solution vc*ry slowly, hocao r iho rliani^e 
from rod to colorl(\ss always rc((uircH sotno fiino, Xfif more 
tlian 17.(1 cc. of the sodium nitrite* solution slmiiltl In* ii'tfuiretl. 

I cc. of decinonnal KMnOj 0.00.'II5!5 y;iu, of XaXih» 
log. 528:18. 

II 

SODIUM NITRITE, FREE FROM POTASSIUM 
Ttxrs OF priirrv 

Potassium.To a solution of 5 grn. cd rrysfalli/j*d rohalt 
acedate in 12 cc. of water add a seilufion of 10 gni, of ; odium 
nitrite in 20 cc. of w^ater prcvitmsly acidulaft**! wifli 2 n*. of 
diluted ac(d.ic acid. Dilute* the* solutieen with 25 n’, of wiifi*r 
and allow it to stand tweaitydour hemrs at -III fti 5ir^ l\ Xn 
yedlow preaapifate should fonn within IIuh tifne. 

Other Tests. 1 he* e)(he*r teals a.nd ftii* 
determination giv(*n umh'r ScHlitim Xilrife sfioidii itlim Im 
made observing the conditiems these eh-rrihed. 

SODIUM NITROFERlICYAIfIDE 

(HemurM Ncrnocio HHinf':l 
NihFo, (('S)t,(S(n I 2 n„.(l, Mill Wf, 2«is,2T.. 

Iluhy-rcd, tmriHtHin'iit, cryslnls. nfrunlitti? a rl.-ar w.IiiliMn 
with 2.5 pulls (tf water; also wiinble in jile.dM.I, 
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'HOT (>!<' I'lIHI'I’Y 

Sulphate. 1 lu* Holtilion of I jrm. of Hodiutti nitroprusBide 
it. .^n <v. of untor ti<-i<lul!ilo,l will. 1 w. of hydrochloric ncid 
sliould ool !h* rciidorod turhid oi, adding imriuui chloride 
Bolulillll, 

SODIUM OXALATE 
(.SuJtKNHKN’H ().\A1.AT1'!) 

Nn/(',(),. Mol. Wt. ItM.I. 

A whifi*. crysliillinc powdt'r, Holuhkt in 31 parts of cold, 
nod ill If* parts of boiling, water. Sodium oxalate which is 
to Ih* used in acidiiiietric ami oxidimetric determinations as 
a sljtndard, is obtained by preci|*itation with alcohol and 
ilryiiig til 210“ ('. 'FIh* pretitinitiini contains 100 per cent of 
Na/ 

Ti'XPH OK I'KltlTV 

Hygroscopic Moisture,* 10 gm. <»f sodium oxalate, when 
drieil itt a wjiler-ilrying oven for twenty-four hours, should 
not lose more than O.tKII gm. in weight. 

Sodium Carbonate, Sodium Binoxalate.--Introduce into a 
conical .f(*nn fhmk about 2,'»() cc. of water and 10 drojis of 
phenolphthalein solulhin (0.5 gm. phenolphthalein disisolved 
in .'*0 cc. of iilci>h<tl and f>0 ce. of wa(.er), and evaporate to 
about Iso cc. while passing in a current of imre air, free 
from ettrbon dioxide. Allow to cool to the ordinary t(un- 
|*cridure, add .’* gm. of sodium oxalate, shake carefully, and 
maintain (he current of air. The oxalate, slowly dissolves. 
If the solution is red, rntt. men* than 4 drops of decinormal 
a«’id .should be retjuired to rmider it colorless. Hut, if the 
.solution is colorless, it must aetjuire a distinct red color 
on the iMlditiitii of at most 2 drops of dt'ciuormal sodium 
hydroxide. 

*'t'ttt>w' fCHfH (irn tiikrii froai th(* originiil piipcr Iiy S. P. L. SOronsen, 
Ktm-lir. louit. Cltcm., 42, ni2 .1. Ohom. Hoc., 84, U, (184, 760 (1903). 
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Chlorides and Sulphates. — Decompose 10 gm. of sodium 
oxalate by heating in a platinum crucible, best over an 
alcohol lamp (illuminating gas contains sulphur). The car¬ 
bonate formed is dissolved in nitric acid, and the solution 
filtered off from the carbon. On adding silver nitrate solu¬ 
tion to half of the filtrate, no reaction for hydrochloric acid 
should be obtained; and in the other half no reaction for 
sulphuric acid should be obtained on adding barium nitrate 
solution. 

Iron and Potassium. — Decompose 10 gm. of sodium oxa¬ 
late by igniting moderately in a platinum crucible, removing 
the last traces of carbon by cautious ignition with a blast 
lamp. The residue, when treated with warm water in a 
platinum dish, should be completely soluble, and should 
leave at most a scarcely weighable trace of undissolved iron 
oxide. The solution is filtered if necessary, and supersatu¬ 
rated with hydrochloric acid as free from iron as possible. 
It is then evaporated in a platinum dish on the water-bath, 
and the residue dried for two hours in the drying oven at 
120° C. The residue must dissolve clear in water and the 
solution should give: 

(a) With potassium sulphocyanate solution only a very 

faint reaction for iron after boihng with a little 
nitric acid; and 

(b) With sodium and cobalt nitrite solution, no reaction 

for potassium. 

Foreign Organic Bodies. — In a clean, thoroughly ignited 
test-tube, heat 1 gm. of sodium oxalate with 10 cc. of pure 
concentrated sulphuric acid, as long as evolution of gas 
occurs, at first gently, and then more strongly, until vapors 
of sulphuric acid begin to be evolved. When cooled, the 
color of the sulphuric acid is compared with that of another 
portion of 10 cc. of sulphuric acid. similarly treated, but 
without the addition of sodium oxalate. The sodium oxalate, 
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(rciit^cl in the inntuicr tlcwrihtHl, slinulcl impart to the sul- 
plmrif ncitl not more than an exceedingly faint brownish 
tinge. 

Quantitative Determination. 0.4 to 0.5 gm. of tlie sodium 
oxalate dried to couHtaut weight at 100° (I is cautiously 
heated in a eovensl tdatimun c.rucihh'. In order to avoid 
the error due to tla* Hulplmr in illuminating giis, the crucible 
i.s liel.l in a .Mheel of a-sbestoH [u-ovided with a round hole, or 
a lierzeliii.s aleoliol lamp is us(>d. The conversion of the 
fixalate into carbonate is cotntilebHl in from fifteen to thirty 
ininuteH: any carbon ftresent is then burned off by more 
strongly healing the crucilili' whih- half covered. When cold, 
ilksolve the eotilenl.s of th<> crucil)le in water, and titrate in 
the cold with fifth normal hydrocddoric, acid, using methyl 
orange ns the indicator. 

1 cc. of fifth normal IICl O.Ol.TU gm. of NaaCjO^, log. 
1271:5. 

I.in'inltirie .S. 1*, J.. Hiircti«t>ii, Ztwhr. anal. (4icin., 86, 0.1!) (1807); 

.t, Si.c, 74. It, IK.n (IKIIM). gtHchr. luiul. (Iluau., 48, .'m (mOO); 

.1 I’lifiii S..f , «4. It.'SHt (l!)(i:)|. ZtNclir, anal. Clitmi., 42, 512 (HIO.l); 

.1, Cta-iii .Sm.' , M, II. OH-I, 750 (li«):t). gtarlir. anal. Chom., 44, 1.50 

(I!Hl,5i; .1 (“Ii..|.., Soc,. 88, II. .US (li)05). 

»i 1,tinge, Zfnchr. migew. dhcm., 17, 280, 209 (1904); J. Ohcin. Soc., 
M. II, 2H9 {1901). 

SODIUM PEROXIDE 

(HoniuM Hni'Kiioxmi'i) 

Mill. VVt.. 78.10. 

A light , yellow powder, v<>ry easily soluble in water with 
the copious evolution of oxygen and great elevation of tcm- 
peratnre. < )n caiitiouHly adding sodium iieroxide to a cooled, 
tlilute minm-al acid, hydrogen peroxide results. The prepa¬ 
ration contains at least. 05 per cent of NnjOj. 
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TKSTS OK I’Klil'I'V 

Sulphates. ■ - Add d gin. of .sodiuiu |..‘ro\id.‘ in Niunlt quHii . 
tilicH !it !i tiinn U» n itiixdirc of 2"* tr. <.f liydn.<-td<«nf fu-i,! 
and 100 w. oi' \vuI(t. The clear .snliititui .sliduld flevi-ltiii n,. 
[irccipitate with hariuin clilni’idi* sulutinii (Ut .Ninitdiiig Iwehc 
liouns. 

Halogens. Add gin. nf stidiiun in i|UHn 

tilicH at a tinio to a inixiuiv of 20 re. of nitrir arid and !fMl rr. 
of water. Tlu^ c.lc'ar Ii(iuid should i‘xhibif uf iiiu,4 a .dighl 
oj)a.l(‘S(‘,(‘nt turbidity on lh(‘ addition of silver nitrate '.olutiun. 

Phosphates. Add 2.5 gin. of scidiuin piativide in .anal! 
(liiantiti(\s at a time to a mixtun* of 20 n\ of nifiie 
and 100 cc. of water. t)n now ndiiing 25 rr. of n olution nf 
aininoniuin inolybdaln in nitrir arid and lientiiig to 50 to 
40® (5, no yc'llow pr(*rii)ita(e nhould form wifliin tun boutN, 

Nitrogen. Mix 1 gin. of sodiinn pt‘ro\ide willt 11.2 gni. 
of grap(‘ sugar, V(‘ry rautioUHly, in a rnpariotiH nirki4 rrnrtble. 
h]necti tlu' (h'flagration of On* mixture by very gently fieatiiig 
tlu^ bottom of th(' eov(‘r(‘d rruribli*. \\ lam rotd, di *’^olve the 
r(\sidue in 5 ev.. of wat(*r, aeidulatc* witli 10 re. i»t diliile mu! 
phurie a(‘id, and ov(‘rlay a hav rubie naitinaitUM of tliin 
Holutioii on 5 ec. of diphenylaniinc* solution Isee |ii|»liiiiyt' 
amin(‘). No blue color should develop at ihertUitiief ^sMiiarea 
of tluA two li(|ui(ls. 

Heavy Metals. On euutiously adding 5 gin. of s«»i!iiiiii 
peroxide' to 100 (*(*.. of wabrn, a pcudeetly cdeiir iiiid 
colorkvss solution should result. 

40 cc. of this solution,aciduln.ted with 10 ca*, of hyifroehlorir 
acid, sliould not b(‘ allecttMl liy hydrogen sulpliidi* wafer, 

40 ec. of tlu^ alkaliru* solution sliould devel«»p nit [ueeipitntt^ 
on th(^ addition of a tew drops of lUiuitoiittmi siiljibiiie miIiC' 
tion, nor sliould th(‘ li(|uid acapiirc* a hrowit or a. green nilfir, 

Quantitative Determination. Hie ipiiinttfntive deleriiit- 
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nnWun of p,,,.xi,l.. is ,„„s(, .simply olToctod by dccom- 

l-sti.jyl ui n am-,, pms velum,.(o,.* „,sl„jr c.bnlt nitruto as 
n n,(al.v/.,T m„! n>,.n.sunnK M,,. velum,, ef exyg,.,, (.volvcl 
l»|J-,lu,y O.e pm. ef se.lium iK.re.xi,!,. in a w,.ighing fksk 

;fof (iu.,1,siU„„ llnsk, an<l in 
If"- O'O.T pin,.,, a .mxtutv ef If. ef ,lil„u, ,n\p\miv. a,u<l ami 
» er ! .Ireps el a .satumi,.,! selulien ef ,.el,al(, nitratn. On tilt- 
iri)^ 11.,. llasK. 11,,. |„,m,l Isnllevv,.,! (,„ mix with the sodium 
p,.rexi,|,.. vvliiTf.I.y (Im d(.,.empe.si(ien „f (,|,a 

I (» a! 1)0 ami 7fi() mm. - (U)0(ii)(i4 gm. of NaA, 

SODIUM PHOSPHATE 

(Ihseiuiy n^em.,i,.;N- Pne,m.ir.vn.:: Skoonoaky HomaM 

I’ltOMI'IIATK) 

MpfiOh ( 12 M,ii. \vt.. .m;j. 

trm..spar,.nt crysfals, ,.(Iloi.,.H,.,.nt in dry air, and 

ill n imvis (if wnlvw n(|U(‘()us Holution Ls alkaline 

OF rtmrry 

Curhenatcs and Sulphates. 20 ec. of the 1:20 miuoous 
.sehilieti .iheui.l Hot ..iTcrvcm. on tlm addition of 1 of 
hydref'lileri,. nciil: tier should it ,.xhihit any ,‘hang,, on the 
Hul,.i,.,|u,.ii( adflitieii of barium chlorid,. solution, on standing 

tlirri* luiiirN, 

Chicirtdtis. IfieHnlulinri nf I gtn. of Hodiuin phoMphak^ 
in :m vr, of \vnhn\ aeidnluitMl wi(li 2 ec. of nitric acid, wliould 

.Nlimv ill imwl a v,-ry slight ,)p!il,.,s(Hnd. turbidity on the juldi- 
tieti of nilvi'r nilnih* sohidon. 

Nitrate.s. -'r,. a sohilion of 2 gm. ,)f sodium phosphate in 
in fc, of wafer add Ft <*,•. of dihde sulphuric acid, I droj) of 
indigo seliition, a granule of sodium chloride, and 

* l.tiiiw. Mi.ih., 4 ,.,1., 1, 1.48 (1904), 
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10 cc. of concentrated sulphuric acid. The blue color of the 
liquid should not disappear within ten minutes. 

Heavy Metals. — The solution of 2 gm. of sodium phosphate 
in 20 cc. of water, acidulated with 1 cc. of hydrochloric acid, 
should appear unchanged on the addition of hydrogen sulphide 
water. On now adding to the liquid 5 cc. of ammonia water 
and a few drops of ammonium sulphide solution, no precipi¬ 
tate should form, nor should a green color develop. 

Arsenic. — Into the generating flask of a Marsh apparatus 
introduce 10 gm. of arsenic-free, metallic zinc, and start the 
hydrogen with sulphuric acid (1:5). Dissolve 2 gm. of 
sodium phosphate in 50 cc. of water, introduce the solution 
in sTnfl.11 portions at a time into the Marsh apparatus, and 
maintain a slow stream of the gas for about one hour. No 
deposit of arsenic should be visible in the reduction tube 
within this time. 

Potassium. — The color imparted by sodium phosphate to 
a colorless flame, when observed through cobalt glass, should 
not be tinged with violet, or should be only momentarily so. 

SODIUM PYROPHOSPHATE 

Na..P207 + 10 HsO. Mol. Wt. 446.36. 

Colorless, transparent crystals, soluble in 10 to 12 parts of 
cold water, and in somewhat more than 1 part of boiling 
water, but insoluble in alcohol. The aqueous solution is 
alkaline to litmus paper. 

TESTS OF PURITY . 

Phosphates. — The 1:20 aqueous solution of sodium pyro-" 
phosphate should give a pure white precipitate with silver 
nitrate solution. 

Other tests. — The tests as given under Sodium Phosphate 
are also to be made. 
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SODIUM SULPHATE 

N'n.Sd, i lon,(). Mol. Wt.. 322.32. 

Culorliw. t'nidirm.nf. cryHtalH, hoIuI.Io in :i parts of cold, 
iiuil in 0.1 |>arl ol lioiling, waU'r, ljut insolublo in alcohol. 
1 lie at|Ut‘nii,s (Soltilioti iH uciitral to litmus paper. 

Tl'XI’H OF PtriUTY 

Substances Insoluble in Water. ~ r> gni. of sodium sulphate 
shttuld ufToed a clear Hohition with SO cc. of water. 

Chlorides, Heavy Metals, Calcium, and Magnesium. — 20 cc. 
itortiuns of the 1:20 mjUcouH solution should not be affected 
by hydrogen sulphide water, ammonium oxalate, silver ni¬ 
trate. and sodium phosphate solutions. 

Iron. 1 gm. of sodium suli»hate dissolved in 20 cc. of 
water ami boiled with a few drops of nitric acid should 
reinain eolorle.sH on tlie addition of potassium sulphocyanate 
solution. 

Arsenic. Inlrtsluce 20 gm. of arsenic-free, metallic zinc 
int«t the generating flask of a Marsh apparatus, and start the 
hyilrogen with sulphuric acid (1;.5). Dissolve 2 gm. of 
soilium sulphate in 20 ee. of water, iid.roduce the solution in 
small portiems at a time into the Marsh apparatus, and 
maintain a slow stream of gas for about half an hour. No 
deposit <»f atwnie should b(( visil)le in the reduction tube 
within this time. 

SODIUM SULPHIDE 

NujH I illlaO. Mol. VVt. 240.20. 

Colork'ss, transpjirent cryatals, easily and clearly soluble 
in water. 'I’he miueous solution is alkaline to litmus paper. 
'Pile preparation contains at least 97 per cent of NajS -f- OHjO. 

TKS'rS OF PtmtTY 

Ammonium Salts. -'On dissolving gm. of sodium sul¬ 
phide in 20 ee. of water, and lu'ating with sodium hydroxide 
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solution, no vapors of ammonia should be evolved (to be 
ascertained by moistened litmus paper). 

Quantitative Determination; Sulphites, and Thiosulphates. — 

(а) Dissolve 1 gm. of sodium sulphide in water and dilute 

to 100 cc. Allow 20 cc. of this solution to rvin into 
a mixture of 20 cc. of decinormal iodine and 3 cc. of 
hydrochloric acid which has been diluted with 100 cc. 
of water. Titrate the excess of iodine with decinor¬ 
mal sodium thiosulphate, using starch solution as 
the indicator. 

1 cc. of decinormal I = 0.012015 gm. of NajS + OHjO, 
log. 07972. 

(б) To 100 cc. of a solution of 1 gm. of sodium sulphide in 

sufficient water to make 100 cc., add 2 gm. of crys¬ 
tallized zinc sulphate dissolved in 150 cc. of water; 
shake vigorously, allow to stand half an hour, and 
then filter. Titrate 50 cc. of the filtrate with deci¬ 
normal iodine, using starch solution as the indicator. 
Not more than 0.1 cc. of decinormal iodine should 
be required. 

SODIUM SULPHIDE SOLUTION 

Sodium sulphide solution contains 5 per cent of NajS and 
is used for determination of nitrogen according to Kjeldahl. 

TEST OF PURITY 

Nitrogen. — The test for nitrogen is to be carried out as 
described under Potassium Sulphide Solution. 
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SODIUM SULPHITE 
I 

SODIUM SULPHITE, CRYSTALS 

I 71 I; 0 . Mol. Wt. 2 r. 2 . 27 . 

(uldiltw, |ii't.stuiitic cryHlalH, ('(llorcwa'iit in air, and easily 
■Nnliitili* ill \vat(*f. 'rill* iuiu(‘<iUH HiihiUnn is alkaline to litmus 
|iaj«T. 

TKSTS OF FUltri'Y 

Heavy Metals and Arsenic. 'I'lu' |.('h(h are carried out as 
dflniled ujidor Sodium HiHulpliite. 

Quantitative Determination. DisHolve 1 gm. of sodium 
Milpliitf in lioilod water and dilute to 100 ec. Allow the 
.'solution to run from a Inirette into a mixture of SO ec. of 
deeinoruud iodine and fi ce. of hydrochloric acid, with con¬ 
stant asdlatioii. until eom|ilet<- deeolorixation occurs. 

1 ee. of deeinoruud I 0.012(5100 gm. of Na^SOj + 7IIj(),, 
loK. HHISI. 

M 

SODIUM SULPHITE, DRIED 

A wliile powder, eoiilaitiing Mf) l.o 00 per cent of Ni^KOs. 

'Hie (e.^it-s and (pianlitalive determination as given under 
Sodium Sul|iliite Crystals are to he miule. 

I ee. of ileeinormal 1 O.OOOdOH gm. of Ni^SOa, log. 79980. 

SODIUM THIOSULPHATE 
(SnimiM MYi’oHtmriii'rn) 

NnS,0, ! 511,0. M(.l. W(.. 2-18.:5. 

Coloi'le.sM and odorli-ss crystals, permanent in the air at 
ordinary temperat tires. SiHlium thiosultihate li<iuefie.s at 
r*(C C. in it.s own water of crystallization, and is soluble in 
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less than 1 part of cold water. The 1; 1 aqueous solution is 
slightly alkaline to litmus paper. 

TESTS OF PURITY 

Carbonates, Sulphates, and Sulphites. — To a solution of 
3 gm. of sodium thiosulphate in 50 cc. of water, add deci- 
normal iodine solution (about 120 cc.) until the liquid has a 
shght yellow color; on now adding barium chloride solution, 
no turbidity should ensue. 

Free Alkali. — The solution of 1 gm. of sodium thiosulphate 
in 10 cc. of water should not be reddened by phenolphthalein. 

Sulphides. — The solution of 1 gm. of sodium thiosulphate 
in 10 cc. of water should not change in appearance on the 
addition of zinc sulphate solution. 

Calcium. — The solution of 1 gm. of sodium thiosulphate 
in 20 cc. of water should not be rendered tiu’bid on the 
addition of ammonia water and ammonium oxalate solution. 

Quantitative Determination. — Dissolve 1 gm. of sodium 
thiosulphate in 100 cc. of water, and titrate with decinormal 
iodine solution, using starch solution as the indicator. 

1 cc. of decinormal I = 0.02483 gm. of Na^SjOs + SHjO, 
log. 39498. 

SODIUM TUNGSTATE 

(Sodium Wolframate) 

Na2W04 H- 2 H 2 O. Mol. Wt. 330.13. 

Colorless prisms or rhombic plates, soluble in 4 parts of 
water. The aqueous solution is alkaline to litmus paper. 

TESTS OF PURITY 

Water. — After gently igniting 1 gm. of sodium tungstate, 
the residue should weigh 0.88 gm. 

Chlorides. — Dissolve 1 gm. of sodium tungstate in 20 cc. 
of water, add 5 cc. of nitric acid, and filter. The filtrate 
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Hhniiltl jKMjuin* at> nioMl, a alight opaloHcerit turbidity within 
t.'i» miiiutc.s artrr adding a few dropH of silver nitrate solution. 

Sulphates. Dissolve 1 gm. of sodiuiu tungstate in 25 cc. 
of water, add ft (><•. of nitric acid, boil for t(ui to fifteen minutes, 
and then filter. 21) <•(•. of tin* filtrate should not immediately 
lie rendered turbid on the a<ldition of barium nitrate solution. 

Quantitative Determination. nissolv(i 1 gm. of sodium 
timgstatj' in 10 (•(■. of water, add 10 ec. of hydrochloric acid, 
evHp<trnte on the water-bath to dryneas, and heat the residue 
fur half an hour at 120“ (1. 'I'n'at the residue with 20 cc. of 
hydrochloric acid, and repeat th<! entini operation throe or 
four times. Idnally digest the residue with ammonium nitrate 
sohOiun to which a little nitric, acid has been twldcd, filter, 
wash the tungsti<' aciil with dilubi nitric acid, dry, ignite, 
and weigh the residue. 'I’lu! lather should weigh 0.69 gm. 

SODIUM AND AMMONIUM PHOSPHATE 

(Mk'Ikk'osmk; Halt) 

NlbNaODL I UW). Mol. Wt. 200.19. 

Colorless, luonoclinic. crystals, solubk^ in 5 parts of water. 
'I’lie aqueous solution is alkaline to litmus paper. Hodium 
and ammonium phosphati* when fused on a platinum wire 
sluaild yieltl a clear and colorless IhwI. 

■ri'Km OF iniRiTY 

'I'he tests given under Sodium Phosphate are to be made, 
ob.serving tlu' conditions then* ihiscribed. 

SODIUM AND POTASSIUM CARBONATE, FUSED, 
ANHYDROUS 

White sticks iwhI for making carbon dioxide free from air, 
iwcording to Kreussl{*r. 
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THYMOL 

C6H3(CH3)(0H)(C3H7)1: 3: 4. Mol. Wt. 150.11. 

Colorless, hexagonal crystals with an ethereal odor, easily 
soluble in alcohol, ether, and chloroform, but difficultly soluble 
in water (1:1100). Thymol melts at 50 to 51° C., and boils 
at 228 to 230° C. 

TESTS OF PURITY 

Inorganic Matter. — 1 gm. of thymol on ignition should 
leave no weighable residue. 

Free Acids. — Blue litmus paper should not- be reddened 
by the aqueous or alcoholic solution. 

Phenol. — The 1:..1100 aqueous solution may exhibit a 
milky turbidity on the addition of bromine water, but should 
show no crystalline precipitate. Nor should the solution 
afford a violet color with ferric chloride. 

TIN 

Sn. Atomic Wt. 119. 

A soft, almost silver-white metal, melting at 231° C. Tin 
dissolves in hot hydrochloric acid with the formation of 
stannous chloride. Hot concentrated nitric acid converts it 
into insoluble meta-stannic acid. 

TESTS OF PURITY 

Lead, Copper, Iron, and Zinc. — Digest 5 gm. of the tin 
with 40 cc. of nitric acid on the water-bath until the conver¬ 
sion of the metal into a white powder is complete. Then 
evaporate completely, stir the residue with 10 cc. of nitric 
acid and 50 cc. of water, and filter. To the filtrate add 1 cc. 
of dilute sulphuric acid, and evaporate on the water-bath as 
far as possible, and then take up the residue with 10 cc. of 
water. No weighable insoluble residue should remain (Pb). 
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If i..T.-ssnry. (illcr, nii.l I., tlu* add ammonia water to 

tom The liquid should not awiuiro a blue color 
(('ll), Xnw add iimiiionium siil|.hid(‘ solution, and allow the 
mi\lure lo.staiiil for four lo live hoursal,jiltouthO®(1. Khould 
jitiy iireeipilnti* ioriii, its vvt'ighi, aHer iffiiition should not 
exeefil O.Od'J (Ke, Zti). 


TIN CHLORIDE 

(Stann'ouh ('m,(mii)n) 

Mut’L I Mill. Wtr. 22ri.!)a. 

Colorless crystals, easily fitid completely soluble in alcohol, 
and ill water aeidulated with hydrochloric acid. Hlannous 
chloride solution is decompos<*d by much water, with the 
sepnratioti of a basic slamious chha’ide. 


'II'ISTH OK I'tUtlTY 


Sulphates. Dis,solve I gm. of stannouH cliloride in 5 cc. 
of hydroehlorie acid (.sp. l.H)), and dilute with 50 cc. 

of water, 'I'he solution Hhtnihl not b(( alTected by barium 
ehloridt* woliilion. 

Ammonium Compounds. ()n healinf; 1 ja:m. of stannous 
chloride with 10 ee. of sodium hydroxiile solution (sj). gr. l.d), 
no vapors of ninmoitia should be evolved (to be ascertained 
by moist litmus pajK-r). 

Earthw, Alkalies, and Iron. Dissolve 2 gm. of .stannous 
chloride in 10 ec. of hydrochloric acid (sp. gr. l.H)), dilute 
the .solution with 10(1 cc. of W'ati'r, and pass into the solution 
hydrogen sulphide gas until all tta^ tin has been precipitated. 
l''ilter off the precipitate, (waporate the filtrate, and ignite 
the residue; the weiglil. of the ignited residue should not 
exceed 0,001 gim On heating the ignited residue with 1 cc. 
of hydrochloric acid, llu'ii diluting with 20 cc. of water, and 
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adding iKdaHsium Hiili.lxH-yniiat.- w.lutini,, at n.<..l ..idy iv 
uligldi n'd color kIiouM (U'vcloji, 

Arsenic. —Iioil 2 gni. of clilorid.- uilh H* c- of 

hydrochloric acid (sp. gr. l.lili for wv.-ral luiimt.-i, Ihr 
liquid .should rcnmiti clear aii.l colorlc s for one hoiti . 

Quantitative Determination. Dissolve ((..»r'in. ol .faiitioiis 
chloride in 2 cc. of hyilroc-ldoric acid isp. gr. l.l'.H aial dilute 
the Holution wilh r>() cc. of water, 'riicn add S'lu. .d polas 
Hiiim and sodium tartrate, and .sotlitim hie,Hri.otiale uutil the 
H(»lufiou is alkaline to littiius paper. Now titrate with 
(hrcinormal iodine, u.sing .starch solution as4he iudiealor. 

1 cc. of (lecinortiial 1 --Ii.lin2!ttill giii. o! Sid 1, ■ 211,* t, 

log. 05204. 

TIN CHLORIDE SOLUTION 

(.ST.\.N’N'ot'.S (’ltl,Ol{ini; SoM TloXi 

A slightly yellow, very refractive liquid, the Mjn*eilie giavity 
of which should not Ih* les,s than I ‘.Hi. It olilaiited hy 

stirring 5 parts of stuiiiioiis chloride with 1 pait of hydio 
chloric, acid, and then .saturating the fiiivluie wilh diy 
hydrochloric acid gtis. 


TlWtS (IF fldtlTV 

Substances Precipitated by Alcohol. <tn mining 'dannotw 
chloriih? solution with It) times iln volume ol s.'i j«ia cent 
alcohol, no turhidily should ensue on standing tor one hour, 
Sulphuric Acid. 5 ee, of .stHimous ehtoiidi* solution di 
luted with 50 ee, of water .should not Ite lendeod tuihid on 
the addition of haritim chloride solution, 
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URANIUM ACETATE, FREE FROM SODIUM! 

(ThanVI, Acktatio) 
t 1 ■JII,(). Mol. W(.. •I24.,'58. 

A yt*lluw. I'ry.statliiK' iHtwdcr, (‘anily hoIuIiIo in water. As 
(he lunirly always coiitains soitu^ basic salt, a 

clear .sdluliiitt is (ibtaiiicd only on iulding a little acetic acid. 

'I'KSTM OF PURITY 

Sulphates. I he solution of 1 gm. of uranium acetate in 
20 cc. ol water ami '2 to .'{<'<i. of dilute accdic acid should not 
he alTccIcd by barium chlorides solution. 

Sodium. Dissolve o gm. of uranium acetate in 200 cc. 
of water, with the aid of 10 cc. of diluh^ acetic acid. Add to 
the boiling .solution an excess of ammonia water, filter, and 
eva|Htrate the filtrate to dryne.s.H. Ignit(> the residue, dissolve 
it in water, and then (ilrati^ with normal hydrochloric acid, 
u.sing tuelhyl orange ns the indicator. Not more than 0.1 cc. 
<if normal liy<lroehlori<! acid should be reiiuired to produce 
the red color. 

Earths. 'I’lit* solution of 1 gm. of uranium acetate in 
20 e<*, <if water and 2 to 'A cc. of dilute acetic acid should 
remain clear on adding ammonia water and ammonium 
carbonate solution in excess. 

Uranous Salt, 'riu* solution of 1 gm. of uranium acetate 
in 20 et‘, of water and I cc. of dilute sulphuric acid should 
!«■ colored red on the addition of O.l to 0.2 cc. of dccinormal 
pota.s.Nilint IH-rnlanganalc. 

Foreign Metals, 

(a) On heating to boiling a solution of 5 gm. of uranium 
aetdate in 100 cc. of water and 5 c(!. of hydrochloric 
aeitl, no cliangt! should ajtpoar on itassing into the 
solution hydrogen sulphide gas. 

(h) Dll {wlding to tlm liquid obtained under the test for 
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earths, 2 or 3 drops of ammonium su!phide solution, 
no dark-brown color should develop, nor should a 
precipitate form. 

URAmUM NITRATE 

(Uranyl Nitrate) 

U 02 (N 03 )o + 6HoO. Mol. Wt. 502.67. 

Yellow crystals, having a greenish luster by reflected light, 
and efflorescing superficially in dry air. Uranium nitrate is 
easily soluble in water, alcohol, and ether. The aqueous 
solution is acid to litmus paper. 

TESTS OF PURITY 

Sulphates. — The 1:20 aqueous solution should not develop 
a turbidity within fifteen minutes on adding barium chloride 
solution. 

Alkali Salts. — On igniting 1 gm. of uranium nitrate, 
treating the residue with 20 cc. of water, filtering, and evap¬ 
orating the filtrate, no weighable residue should remain. 

Earths, — The solution of 1 gm. of uranium nitrate in 
20 cc. of water should remain clear on the addition of ammonia 
water and ammonium carbonate solution in excess. 

Uranous Salt. — The solution of 1 gm. of uranium nitrate 
in 20 cc. of water and 1 cc. of dilute sulphuric acid should 
be colored red on the addition of 0.1 to 0.2 cc. of decinormal 
potassium permanganate. 

Foreign Metals. — 

(а) The liquid obtained under the test for eartlis, when 

treated with 2 or 3 drops of ammonium sulphide 
solution, should not acquire a dark-brown color, nor 
should it develop a precipitate. 

(б) On heating to boiling a solution of 5 gm. of uranium 

nitrate in 100 cc. of water and 5 cc. of hydrochloric 
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nciil, lilt <'h!iii;fi* hIiduIiI up'iM'jir on paHsing hydrogen 
Nulpltide giiM into the solution. 

WATER DISTILLED 
11,0. .Mtii. \vi. iH.ni. 

Di.Htilled wnler must li(‘ luniti’iil t.o litniUH paper. 

'l‘l■:sTs OF Fiiiti'rv 

Ammonia and Ammonium Compounds. ~ 50 cc. of the 
WiiliT .-.lioulil show no chungt* on the juldition of 10 to 15 
driips Ilf NeH.sliTs rengent. 

Chlorides. 1(H) ec, of (he wait')’ should sliow no change 
oil iiildiu}', a few ilro|is of nitric, acid followed by silver nitrate 
.sdlutiull. 

Sulphates. On adding 0.25 <•(•. of hydrochloric acid and 
• ntoe liaiium ehloi'iile solution to 100 ee. of water, no fireciiii- 
fute of baiium .sulphate should form on stamling twelve 

houi'H. 

Nitrates. lutroduee 5 ee. of diphenylamine solution (see 
Dipheipvlnminc) into a test tube, and overlay it with 10 ee. 
of water, No bine color sliotdd fortn at the contact-surfaces 
of the two liipiids. 

Non-volatile Matter. I(K) ee. of the water evafiorated on 
tin* water bath shotihl leave no weigliable residue. 

Heavy Metals and Calcium. 100 ee.. of the water slioulcl 
.•^ihow no chaiige with hydrogen suliihide water, ainnionia 
water, amiiioiiiuiu sulphide, and aiiimonium oxalate solutions. 

Substances Oxidizable by Permanganate (Organic Matter, 
Nitrites, etc.). Heat to lioiliug 100 ec. of the water with 
I ee. of 10 per cent sulpliurie acid, add 1 droii of potassium 
pel’lllaiiganate .solulioit (1: 1000), and maintain the Iroiliug 
for three minute,s, Tlu' liciuid should not 1)0 decolorisicd. 
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XYLIDINE 

C 6 H 3 (CHa) 2 (NH 2 ). Mol. Wt. 121.12. 

A yellow to yellowish-brown liquid, having a specific 
gravity of 0.981 to 0.984, and boiling at 212 to 215° C. 

TEST OF PURITY 

Substances Insoluble in Hydrochloric Acid. —10 cc. of 
xylidine should afford a perfectly clear solution with a mix¬ 
ture of 10 cc. of hydrochloric acid and 10 cc. of water. 

Z I H C 

Zn. Atomic Wt. 65.4. 

A shining, white metal, exhibiting a slight, bluish-gray 
luster, and occurring on the market in various forms. 

I 

ZINC, FREE FROM ARSENIC, SULPHUR, PHOS¬ 
PHORUS, AND IRON 

This grade of zinc occurs in three forms, — granulated, 
thin sticks, and thick sticks. 

TESTS OF PURITY 

Arsenic. — Introduce 20 gm. of zinc into the generating 
flask of a Marsh apparatus, and start the hydrogen with 
arsenic-free, dilute sulphuric acid (1:5), maintaining the 
flow of gas until the metal is almost completely dissolved. 
At the end of the test, no deposit of arsenic should be visible 
within the reduction tube. 

Matter Oxidizable by Potassium Permanganate. — Dissolve 
10 gm. of zinc in a mixture of 60 cc. of water and 15 cc. of 
pure sulphuric acid (sp. gr. 1.84) in a flask provided with a 
rubber valve; no black flocks should remain undissolved. 
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As soon as the zinc has dissolved, add to the solution, drop 
by drop, decinormal potassium permanganate. Not more 
than 0.1 cc. should be required to produce a distinct pink 
color. Should more of the permanganate solution be required, 
the dilute sulphuric acid (15 cc. of sulphuric acid and 60 cc. 
of water) should be titrated for the purpose of control, without 
zinc, using the same solution of decinormal potassium 
permanganate. 

Compounds of Sulphur, Phosphorus, etc. — Into a narrow 
test-tube introduce 1 gm. of zinc together with 5 to 10 cc. of 
dilute, arsenic-free sulphuric acid, and in the upper part of 
the tube insert a plug of cotton, which serves to hold back 
the water carried off by the escaping hydrogen. Over the 
mouth of the tube lay a small piece of filter paper which has 
been moistened with a 1:1 silver nitrate solution, and care¬ 
fully dried. The reaction is allowed to proceed in a dark 
place which is perfectly free from hydrogen sulphide. On 
standing two hours, the silver nitrate paper should show 
neither a yellow nor a black color. 

II- 

ZmC, FREE FROM ARSENIC, NEARLY FREE FROM 

IRON 

This grade of zinc is in various forms, — granulated, thick 
sticks, thin sticks, sheets. 

TESTS OF PURITY 

Arsenic. — Introduce 20 gm. of zinc into the generating 
flask of a Marsh apparatus, and start the hydrogen with 
arsenic-free, dilute sulphuric acid (1:5), maintaining the flow 
of gas until the metal is completely dissolved. At the end 
of the test no deposit of arsenic should be visible within the 
reduction tube. 
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Matter Oxidizable by Permitngiuiale. IItl fni. uf 
ziiH*. in a. inixiurn of (H) vv, uatsT nnt! lo fr. of ftiiro nin- 
(•(‘litrat(‘(1 snlplinric ncbl in ii tla:4v pinvidotl uifli n iulii«*r 
va.lv(‘. 'rii(‘ Nolulinn .‘-lintild njiitatn unl\ a vii) lif'jil - 
tity of tuidiasnlvcd hlnck (lonk^^, a‘* tlio ziiir tma 

(lissnlv(‘(k add l<> the Hjlution, drop by dr«»|». iHUfiiul iimii 
l)t‘rnia.iipuiut(‘. N(d ninrc than nj rr. ‘dtoiiltl ho io«|iiirt*d 
to |)rodii(‘(‘ a distinct pink ct>lnr. 

dliis ^ra.d(‘ of /Jnc tn fumnlrr ftnin alioiild. in intdifion to 
tli{‘ al)oV(‘, he tested as follows: 

Chlorides. |)issolve A f^nn of the :<ine in a iiiixltiri* of 
oO ee. of nitric acid and ItH) ce. of water, din^ olniinn 
should not show naire than a slirdd opalea’eiii luihtdit) on 
th(‘ addition of silver nitrate solution. 

Ill 

ZINC, FREE FROM ARSENIC 

ddiis zinc is used in the following I'ltno-: t Ji’ii|i|li||j-d, thick 

sticks, thin slicks. 


Ti-Kr 111. IT in IV 

Arsenic. Introduce 2t) mm (tf /iiie info the miieratiii|.^ 
flask of a *Ma.t>4i a-pparafU"% and the hydiMfeit with 

ars(‘ni(’dV(‘(‘, dilute sulphuric acid d ;ni. inainfaniiie' the flow 
of mis until die metal is almost cornpltUidv i|i-n»i\i*d, Ai 
th(‘ taid ot tin* rcaietion, no deposit of ar-niiii'* shoulil ho 'vi^dhli* 
within th{‘ reduetion tube. 


IV 

ZINC DCST 

A fincy pnwdta^ contitiniii|..c iihoiit !MI pm- taail of 

fuetallic zim^ 
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TESTS OF PURITY 

Nitrogen (from Nitrates and Ammonia). — Dissolve 10 gm. 
of zinc dust in a mixture of 20 cc. of sulphuric acid (sp. gr. 
1.84) and 200 cc. of water. Add to the solution 100 cc. 
of sodium hydroxide solution I, distil off about 50 cc., and 
collect the distillate in a receiver containing about 20 cc. of 
water and 2 to 3 cc. of decinormal hydrochloric acid. Titrate 
the distillate with decinormal potassium hydroxide, using 
methyl orange as the indicator. Not more than 0.2 cc. of 
the acid should have been consumed by the ammonia. 

Determining the Value of Zinc Dust. — Introduce 1 gm. of 
zinc dust together with a few glass beads into a flask of 
about 200 cc. capacity, closed with a glass stopper, and then 
add a mixture of 30 cc. of potassium iodate solution and 100 
cc. of sodium hydroxide solution (potassium iodate solution: 
15.25 gm. KIO 3 to 300 cc. HjO; sodium hydroxide solution: 
300 gm. NaOH to 1000 cc. HjO). Now shake the contents 
of the flask vigorously for five minutes; transfer, without 
filtering, to a graduated flask of 1000 cc. capacity; fill up to 
the mark and mix. Of this solution transfer 100 cc. into an 
iodine distillation apparatus. Add 50 cc. of dilute sulphuric 
acid, and after expelling the air by means of carbon dioxide, 
distil, and receive the iodine in potassium iodide solution 
(1:5). The distillation is ordinarily complete in about 
twenty minutes, and may be recognized by the contents of 
the retort having become colorless. The iodine distilled over 
is titrated with decinormal sodium thiosulphate. ■ 

61 = 15 Zn.* 

1 cc. of decinormal NajSaO, = 0.01635 gm. of Zn, log. 21352. 

* 15 Zn + 30 NaOH = 15 ZnCONa)^ + 15 H^. 

5 KIO 3 + 15 Hj = SKI + I 5 H 2 O. 

KIO 3 + 5 KIH- 3 HjSO, = 3 K^SO^ + 3 HjO + 61. 
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ZINC CHLORIDE 
ZnCL. Mol. W(. 

A dry, white powder, in liu* Jiir, und (‘usUy 

sohible in water and in alcohol. 'I'lic* aqueeuw .solution in 
acid to litniuH pap(‘r. 

TESTS OK ri'IUTV 

SolubUity (Basic Zinc Chloride). 'I'lic Holution of 1 k»i- 
of zinc chloride in 1 ce. of water should he clear, or at most 
only slightly turhid; any turbidity cau.sed in the solution by 
the addition of 3 cc. of alcohol should di.sappcHr on the 
addition of 1 drop of hydrochloric a<'id. 

Sulphates. — 10 cc. of the 1: 10 a(|ueous solution a<'iilulated 
with a few drop.s of hydrochloric acid should not In- rendered 
tui'bid by bariiini chloride solution. 

Foreign Metals and Alkalies. 

(a) The solution of I gin. of zinc chloriiU' in 10 ce of 

water acidulated with 1 cc. of hydroeldoric acid 
should appear unchanged after the addition of 
hydrogen .sulphide^ wati'r. 

(b) 1 gni. of zinc chloride should alTord a clear .solution 

with 10 cc. of water and 10 cc. of finiinonia water. 
On adding hyilrogiui sulphhh' wat«T t»i tin- solution, 
a pure white precipitate should form, thi filtering, 
evaporating the filt.ratt* to dryni'.ss, and igniting, no 
weighable rc'siduc should remain. 

ZINC IODIDE STARCH SOLUTION 

A colorless, clear, or only slightly opaliwent litjuid. It 
deteriorates with age, ac<iuiring a bhut color. 

TESTS OK SE.ysiTlVENESS 

A mixture of 1 cc. of zinc iodide-starch .solution and 20 ce. 
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<>[ watt'r Hli<iiikl a(“<iuirc lui intense blue color on adding 
I drop (if (l(>ciii(iriiiid iodine aolution. 

Zinc iodidc-Htarch Holution diluted with 50 volumes of 
wilcr Hlioidd not acquire a blue color on the addition of 
dilu((‘ .sulphuric acid. 

ZINC OXIDE 
ZiiO. Mol. Wt. H1.4. 

A white, ainorphouH powder, having a faint yellowish 
ting<‘. Zinc oxiihi is inaoluble in water, but is soluble in 
dilutf' acetic acid and in mineral acids. 

'I’KS't'S OF I'lrUITY 

Arsenic. A mixture of 1 gm. of zinc oxide and 3 cc. of 
stuniuui.s chloride .solution should not acquire a darker color 
on .standing oiai hour. 

Sulphates and Chlorides. On shaking 2 gm. of zinc oxide 
with 2t) cc.. of water and filU^ring, the acidulated filtrate 
.should show no n'actiou on the addition of barium nitrate 
wdulion, and should accpiire at most a slight opalescent 
furliidity on tlu' addition of silver nitrate solution. ^ 

Carbonates, Calcium, Magnesium, and Foreign Heavy 
Metals. 1 gtii. <»f zinc oxide should dissolve completely in 
It) cc. of dilute acetic acid without elTcrvesccnce. On adding 
to thus solution 20 cc. of ammonia water, a clear colorless 
liquid should result which should not show a change on the 
addition of ammonium oxalate and sodium phospliate solu¬ 
tions, and which should give a pure white precipitate with 
hydrogen sulphide gas. 

Foreign Bodies which Reduce Permanganate when Zinc 
Oxide is Dissolved in Dilute Sulphuric Acid. — Very carefully 
frit iipute gm. of zinc oxide in a mortar with 20 cc. of water 
containing in sctlulion 0.2 gm. of pure ferric alum free from 
ferrous salt.. Tlicn iuid to the mixture 25 cc. of diluted 
sulphuric acid, and (effect complete solution by gently heating. 
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Dilute the solution with 100 cc. of thoroughly boiled and 
cooled water, and add decinormal potassium permanganate. 

A single drop of the permanganate should suffice to impart 
a distinct pink color to the solution. 

ZINC SULPHATE 

ZnS04 + 7 H 2 O. Mol. Wt. 287.57. 

Colorless crystals, slowly efflorescent in dry air, soluble in 
0.6 part of water, and insoluble in alcohol. The aqueous 
solution is acid to litmus paper. 

TESTS OF PURITY 

Chlorides. — The 1:20 aqueous solution should not be 
affected by silver nitrate solution. 

Foreign Metals. — A solution of 0.5 gm. of zinc sulphate in 
10 cc. of water and 5 cc. of ammonia water should be clear 
and should afford a pure white precipitate with hydrogen 
sulphide water. 

Iron. — 1 gm. of zinc sulphate dissolved in 20 cc. of water 
acidulated with a few drops of nitric acid and boiled should 
not be reddened by potassium sulphocyanate solution. 

Nitrates. — On adding to 5 cc. of a 1:10 zinc sulphate 
solution 1 drop of indigo solution and 5 cc. of concentrated 
sulphuric acid, the blue color should not disappear. 

Ammonium Compounds. — On heating 1 gm. of zinc sul¬ 
phate with sodium hydroxide solution, no vapors of ammonia 
should be evolved (to be ascertained by moist litmus paper). 

Free Sulphuric Acid. — On shaking 2 gm. of zinc sulphate 
with 10 cc. of 85 per cent alcohol and, after ten minutes, 
filtering, the filtrate, when diluted with 10 cc. of water, 
should not redden blue litmus paper. 

Arsenic. — Introduce 20 gm. of arsenic-free, metallic zinc 
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intci t ht' g(*ncratin(>; flank of a Marsh apparatus, and start the 
hydrogen with dilute (1:5) sulphuric acid. Dissolve 2 gm. 
of zinc sulphate in 20 cc. of water, introduce the solution in 
Htnall (luantitioH at a tinio into the Marsh apparatus, and 
maintain a slow stream of gas for about half an hour. At 
t lu' (Uid of this period tio deposit of arsenic should be visible 
within the reduction tube. 
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INTERNATIONAL ATOMIC WEIGHTS, 1906 


Aluminum. 
Antimony.. 

Argon. 

Arsenic .... 
Barium ... 
Bismuth .. 
Boron .... 
Bromine .. 
Cadmium.. 
Caesium .... 
Calcium ... 
Carbon ... 
Cerium ... 
Chlorine .. 
Chromium. 
Cobalt .... 
Columbium 
Copper ... 
Erbium ... 
Fluorine.,. 
Gadolinium 
Gallium . .. 
Germanium. 
Glucinum.. 

Gold. 

Helium.... 


A1 

Sb 

As 

Ba 

Bi 

B 

Br 

iCd 

ICs 

Ca 

C 

Ce 

'Cl 

Cr 

Co 

Cb 

|Cu 

Er 

F 

Gd 

Ga 

Ge 

G1 

Au 

He 


27.1 
120.2 

39.9 

75-0 

137.4 

208.5 
11 

79.961 

112.4 

132.9 

40.1 
12.0 

140.25|| 

35.451 

52.1 
59.0 

94 

63.6 

166 

19 

156 

70 

72.5 
9.1 

197.2 

4 


Hydrogen ... 

Indium. 

Iodine. 

Iridium .... 

Iron. 

Krypton .. . 
Lanthanum . 

Lead. 

Lithium .... 
Magnesium.. 
Manganese.. 
Mercuiy.... 
Molybdenum 
Neodymium. 

Neon. 

Nickel. 

Nitrogen .. . 
Osmium.... 

Oxygen. 

Palladium .... 
Phosphorus... 
Platinum.... 
Potassium. .. 
Praseodymium 
iRadium ... 
Rhodium... 


. H 

1.008 

j Rubidium., 

Rb 

. In 

115 

Ruthenium 

Ru 

. I 

126.97 

Samarium . 

Sm 

. Ir 

193.0 

Scandium . 

Sc 

. Fe 

55.9 

Selenium.. 

Se 

. Kr 

81.8 

Silicon. 

Si 

. La 

138.9 

Silver. 

Ag 

. Pb 

206.9 

Sodium*... 

nI 

. Li 

7.03 

Strontium. 

Sr 


24.36 

Sulphur... 

S 

, Mn 

55.0 

Tantalum . 

Ta : 

Hg 

200.0 

Tellurium. 

Te : 

Mo 

96.0 

Terbium .. 

Tb ] 

Nd 

143.6 

Thallium.. 

T1 ^ 

Ne 

20 

Thorium .. 

Th $ 

Ni 

58.7 

Thulium .. 

Tm 1 

N 

14.04 

Tin. 

Sn ] 

Os 

191 

Titanium . 

Ti 4 

0 

16.00 

Tungsten . 

W 1 

Pd 

106.5 

Uranium... 

U S 

P 

31.0 

Vanadium. 

V 

Pt 

194.8 

Xenon.... 

Xe 1 

K 

39.15 

Ytterbium. 

Yb 1 

Pr 

140.5 

Yttrium .. 

Yt 

Rd 

225 

Zinc. 

Zn 

Rh 

103.0 

Zirconium., 

Zr 


85.5 
101.7 
150.3 

44.1 

79.2 
28.4 

107.93 

23.05 

87.6 
32.06 

183 


51.2 


89.0 

65.4 

90.6 


1 CC. OF NORMAL HYDROCHLORIC ACID IS THE EQUIVALENT OF 



Gram. 

Log. 

Ammonia Water NHa. 

n ni 7f\a 

OQ 1 no 

Barium Hydroxide Ba(OH)o+SH >0 . 

0.15777 

0.03705 

0.10015 

0.06915 

0.5615 

0.08405 

0.10105 

0.19113 

0.05305 

0.14313 

0.04005 

A 0 IV 70 

19802 

K(\Q7Ci 

Calcium Hydroxide CafOHlo.... 

Potassium Bicarbonate KHCOa.. 

OOo/U 

Potassium Carbonate KCOa .. . 

UUUDO 

Potassium Hydroxide KOH . 

ooy/y 

74IQQC 

Sodium Bicarbonate NaHCO;i. . 


Sodium Borate, AnWdrous* NaoB..Or 

00453 

28132 

72469 

15573 

60260 

Sodium Borate, Cryst* Na 2 B 407+10 H 26 .. ' 

Sodium Carbonate, Anhydrous NaGOa 

Sodium Carbonate, Cryst. NaaCOa-b 10 H.,0 

Sodium Hydroxide NaOH ... . 


* Indicator: Methyl Orange. 
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1 CC. OF DECINORMAL POTASSIUM PERMANGANATE SOLUTION IS THE 
EQUIVALENT OF : 



Gram. 

Log. 

Acid Oxalic, Anhydrous H 2 C 2 O 4 ... 

0.0045008 

65329 

Arid Oxalic, Cryst. HoCo0.i + 2 H->0. 

0.0063024 

79951 

Ammonium Oxalate (NH4)2C204 4- H 2 O... 

0.007108 

85175 

Hydrogen Peroxide H 2 O 2 . 

0.0017008 

23065 

Indigotin (Indigo Blue^ CitHioNoO^ . 

0.007415 

87011 

Iron Fe . 

0.00559 

0.027807 

74741 

Iron Sulphate, Ferrous FeS04 + 7 H^O .. 

44415 

Iron and Ammonium Sulphate FeS04(NH4)2S04 + 
6H>0 . 

0.039226 

59358 

Potassium Nitrite KNO 2 . 

0.0042595 

62936 

Potassium Oxalate, Neutral K2C*>04 ■+■ H^O.^ 

0.0092158 

96453 

Potassium Tetraoxalate KHC 2 O 4 + H 2 C 2 O 4 4- 2 H 2 O.. 
Silver Nitrite AffNO‘> . . 

0.006355 

0.0076985 

80312 

88640 

Sodium Nitrite NaNO**.. 

0.0034545 

53838 

Sodium Oxalate Na^C'Od.. 

0.006705 

82640 



1 CC. OF NORMAL POTASSIUM HYDROXIDE SOLUTION IS THE 
EQUIVALENT OF: 



Gram. 

Log. 


0.06003 

77837 

Ar'id Ar'etif* Anhvdride rGHq.CJO^oO. 

■0.051024 

70777 

Acid Citric CflH« 6 r 4 -H 20 .* ■.. 

0.07002 

0.12797 

84522 

10710 

Acid Hydrobromic HBr. 

0.08096 

90827 


0.036468 

56179 


0.020 

30103 

Acid Nitric HNOs...' • 

Acid Oxalic Cryst. PI 2 C 2 O 4 4“ 2 H 2 O. 

0.06304 

0.063024 

79962 

79950 

Acid Oxalic Suolimed H2C*>04. 

0.045008 

65329 

Acid Phosnhoric ’^HnPOd. 

0.09802 

99131 

Acid Phcsnhoric "t PInPO<i . ....* ...... 1 

0.04901 

69028 

Ar‘id Siiccirtic C. 4 lHn 0 .i . 

0-05902 

0.049038 

77100 

Acid Sulnhuric H 9 SO 4 . .... 

69053 

Acid Sidnhiiric Anhvdride SOa.. .. 

0.04003 

60239 

Acid Tartaric CAllAOfl ... 

0.07502 

87518 

Hydroxylamine Flydrochloride f NHaOH'HCL. 

^siii r r . 

0.06952 

0.13621 

84211 

13421 

X V.7 UCliMOlUilAi XJliSlA 

SodiiiTYi Bisiul'nhate NaHSO^i..... 

0.13813 

14029 



* Indicator: Methyl Orange. t Indicator: Phenolphthalein. 
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1 CC. OF DECINORMAL SODIUM THIOSULPHATE SOLUTION IS ’I » « * 
EQUIVALENT OF; 



Gram. 

1 

Acid Iodic HIO 3 . 

0.002933 


iii- 

5 

Acid Iodic Anhydride I 2 O 5 . 

0.0027828 

Barium Peroxide BaOa. 

0.00847 



Bromine Br.'. * . 

0.00799(5 



Chlorine Cl. 

0.003545 



Chromium Trioxide CrOs. 

0.00333(5 



Hydrogen Peroxide H 2 O 2 . 

0.0017008 


Iodine I. 

0.012697 



Iron Fe. 

0.00559 



Potassium Biniodate KIOa^HIOs. 

0.00325082 


Potassium Bromate KBrOs. 

0.0027851(5 

-1 'M- 

Potassium Chromate K»Cr 04 . 

0.00648 


^ 11 

Potassium Dichromate K 2 Cr 207 . 

0.0049083 



Potassium lodate KIO 3 . 

0.0035680 



Sodium Bromate NaBrOs. 

0.0025 17 



1 



^ 1 CC. OF DECINORMAL IODINE SOLUTION IS THE EQUIVALEN'I* 

t 11 "' 


Gram. 


1 

Acid Arsenous A 82 O 3 . 

0.00495 



Acid Sulphurous SO 2 . 

0.003203 


/#* i'l; 

Iron Sulphide FeS. 

0.004398 


ti 14; 

Potassium Bisulphite KHSOa. 

0 0060105 


V 

Sodium Bisulphite NaPISOa. 

0.0052059 


7 III 

Sodium Sulpliide Na 2 S + 9 H 2 O. 

0.0120152 


II 7^1' 

Sodium Sulphite, Cryst. Na2S03 + 7H->0. 

0.0126130 


1 

Sodium Sufphite, Anhydrous NasSOa .. 

0.006308 



Sodium Thiosulphate I^a 2 S 203 + 5 H 2 O. 

0.02483 


1147 * 

Stannous Chloride SnCh + 2 H 2 O. 

0.0112966 
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l t‘C*, OF FIFTH NORMAf, IlYHROCIItORIC ACID IS THE EQUIVALENT OF: 


Hoilmtn HomtT (VyHt.* NiialM)? 4- lOHsD 
BiHliuiii Ilomta, AnhytlrcniH .... 

Budiiim Oxalatt^ (aft<T ignition) Nay(l*()4., 


Gram. 

Log. 

0.038226 

58235 

30557 

0.02021 

p.01341 

12743 


* Indicator; Methyl Orange. 


I VC. OF FIFTO^NORMAL POTASSIUM HYDROXIDE SOLUTION IS THE 
EQUIVALENT OF: 


Gram. 


Log. 


Arid Oxalir, Orynt. H-/¥)4 4 ^ 2 HyO . 

Arid < )jcidir, Anhydrcniw 1 I/V )4 . 

I’niiwminn Hmi(Hfate^ KlOndllOy... 

l*ofii««intn dVtraoxalate •♦‘Kil0a04 4 Ua0aO44“2HaO.. 


0.012605 

0,009001 

0.078018 

0.016947 


10055 

95432 

89219 

22909 


*♦' Indicator: Phanolphthaloin. 



FSh :■ O I 


A35 










Acetone, 1. 

Acetic Acid, 2, 3, 4, 5. 

Anhydride, 5. 

Acid Acetic, 2 , 3, 4, 5. 

Anhydride, 5. 

Diluted, 30 per cent, 4. 
Glacial, 96 per cent, 3. 

36 per cent, 4. 

90 per cent, 4. 

99J per cent, 2. 

Alphanaphthy laminesulphonic, 

20 . 

Arsenous, 65. 

.Arsenous Anhydride, 65. 

Boric Anhydride, 5. 

Fused, 5. 

Carminic, 6 . 

Chlorplatinic, 149. 

Chromic Anhydride, 92. 

Citric, 7. 

Fluosilicic, 16. 

Gallic, 8 . 

Hydriodic, 9, 10. 

Sp. Gr. 1 . 5 , 9. 

Sp. Gr. 1 . 7 , 10. 

Hydro l^romic, 10 . 

Hydrochloric, 12 , 14, 15. See 
Preliminary 
Note. 

Concentrated, 

12 . 

Diluted, 14. 

Fuming, 12 . 

Sp. Gr. 1 . 050 , 15. 

Sp. Gr. 1 . 124 ,14. 
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Acid Hydrochloric Sp. Gr. 1 . 19 , 12 . 
Hydrofluoric, 15. 
Hydrosilicofluoric, 16. 

Iodic, 17. 

Anhydride, 18. 
Molybdic, 18. 

Anhydride, 18. 

100 per cent, 18. 
Naphthionic, 20 . 
Naphthylaminesulphonic, 20. 
Nitric, 20, 21 , 22 . See Pre¬ 
liminary Note. 

Crude, 22 . 

Fuming, 22. 

Sp. Gr. 1 . 40 , 20. 

Sp. Gr. 1 . 20 , 22 . 

Sp. Gr. 1 . 30 , 21 . 

Sp. Gr. 1 . 153 , 22 . 

Oxalic, 23. 

Sublimed, 25. 
Perchloric, 25. 
Phosphomolybdic, 26. 
Phosphoric, 26, 28, 29. 

Anhydride, 29. 

Sp. Gr. 1 . 12 , 28. 

Sp. Gr. 1 . 057 , 29. 
Sp. Gr. 1 . 7 , 26. 
Glacial, 29. 

Ortho, 26, 28, 29. 
Meta, 29. 
Phosphotungstic, 30. 

Picric, 31. 

Picronitric, 31. 

Pyrogallic, 185. 

Rosolic, 32. 
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Acid Silicofluoric, 16- 
Succinic, 33. 

Sulphanilic, 34. 

Sulphuric, 34, 36, 37. 

Anhydride, 37. 
Concentrated, 34. 
Diluted, 16 per cent, 
36. 

Fuming, 38, 39. 
Fuming, Free from 
Nitrogen, 38. 
Fuming, with Phos¬ 
phoric Anhydride, 
41. 

Sp. Gr. 1 . 84 , 34. 
with Phosphoric 
Anhydride, 40. 

- 10 per cent, 37. 

Sulphurous, 41. 

Cubes for Gener¬ 
ating, 42. 

Tannic, 42. 

Tartaric, 43. 

Thioacetic, 44. 

Alcohol, 44, 46. 

Absolute, 44. 

85 per cent, 46. 

95 per cent, 46. 

Amyl, for Gerber^s Fat De¬ 
termination, 47. 

Amylic, 47. 

Ethylic, 44, 46. 

Methylic, 48. 

Alphanaphthol, 49. 

Aluminum Oxide, 49. 

Ammonia Water, 50, 51, 52. See 
Preliminary Note. 
Concentrated, 51. 
Stronger, 50. 

10 per cent, 52. 

20 per cent, 51. 

28 per cent, 50. 
Ammonio-Cupric Chloride, 99. 
Ammonio-Ferric Alum, 122 . 


Ammonium Acetate. 53. 

Carbonate, 53. 

Chloride, 54. 

Citrate Solution, 55. 
Dithiocarbonate Solution, 56. 
Fluoride, 56. 

Molybdate, 57. 

Nitrate, 58. 

Oxalate, 59. 

Phosphate, 59. 

Sulphate, 61. 

Sulphide Solution, 62. 
Sulphocyanate, 61. 

Sulphydrate Solution, 62. 
Thioacetate Solution, 63. 
Thiocyanate, 61. 

Amyl Alcohol, 47. 

for Gerber’s Fat De¬ 
termination, 47. 

Aniline, 63. 

Animal Charcoal, *89. 

Antimonous Oxide, 64. 

Antimony Oxide, 64. 

Trioxide, 64. 

Apparatus, Marsh. See Preliminary 
Note. 

Arsenic Trioxide, 65. 

Arsenous Anhydride, 65. 

Atomic Weights, 238. See Prelimi¬ 
nary Note. 

Azolitmin, 66 . 

Barium Acetate, 66 . 

Carbonate, 67. 

Chloride, 68 . 

Dioxide, 69. 

Hydrate, 70. 

Hydroxide, 70. 

Solution, 71. 

Nitrate, 71. 

Peroxide, 69. 

Sulphide, 72. 

Superoxide, 69. 

Baryta Water, 71. 
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Benzene, 72. 

Benzidine, 73. 

Benzin, 74. 

Petroleum, 74. 

Benzol, 72. 

Bismuth Nitrate, Basic, 74. 

Subnitrate, 74. 

Blood Charcoal, 89. 

Borax, 193, 194, 195, 196. 
Anhydrous, 196. 

Glass, 196. 

Boric Anhydride, 5. 

Boron Trioxide, 5. 

Bromine, 76. 

Water, 77. 

Brucine, 77. 

Cadmium and Potassium Iodide, 78. 

Borotungstate Solution, 
78. 

Calcium Biphosphate, 85. 

Carbonate Precipitated, 79, 
Chloride, Crystals, 80. 

Dry Granulated, 81. 
Fused, 82. 
Hydroxide, 82. 

Solution, 131. 

Oxide, from Iceland Spar, 82. 

Marble, 83. 
Phosphate, Acid, 85. 

I)il)aBic, 84. 
Monobasic, 85. 
Primaiy, 85. 
Secondary, 84. 
Super, 85. 

Tertiary, 86 . 
Tribasic, 86 . 
Sulphate, 86 . 

Sulphide, 87. 

Carbon Disulphide, 87. 

Carmine, 88 . 

I (Naccarat), 88 . 

Caustic Potash, 167, 168, 170, 171. 
Soda, 202, 204, 205. 


Caustic Soda Solutions, 207. 
Charcoal, Animal, 89. 

Blood, 89. 

Chlorinated Lime, 130. 

Chlorine Water, 90. 

Chloroform, 91. 

Chromic Anhydride, 92. 

Chromium Trioxide, 92. 

Cobalt Nitrate, 93. 

Cobaltous Nitrate, 93. 

Collodion, 94. 

Concentrated Hydrochloric Acid, 

12 . 

Sulphuric Acid, 34. 
Copper and Ammonium Chloride, 
99. 

by Electrolysis, 94. 

Chloride, Cupric, 96. 

Cuprous, 97. 
Dichloride, 96. 

Monochloride, 97. 

Oxide, 97. 

Sulphate, 98. 

Corallin, 32. 

Corrosive Sublimate, 140. 

Cubes for Generating Sulphurous 
Acid, 42. 

Cupric Chloride, 96. 

Oxide, 97. 

Sulphate, 98. 

Cuprous Chloride, 97. 

Dibasic Calcium Phosphate, 84. 
Dicalcium Phosphate, 84. 
Diphenylamine, 100 . 

Disodium Hydrogen Phosphate, 217. 
Distilled Water, 229. 

Ether, 101 , 102 . 

Anhydrous, Distilled over So¬ 
dium, 102 . 

Sp. Gr. 0 . 720 , 101. 

Petrolic, 74. 

Ethyl Alcohol, 44, 46. 
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Ethyl Ether, 101, 102. 

Ferric Ammonium Sulphate, 122. 
Chloride, 118. 

Ferrous Ammonium Sulphate, 123. 
Chloride, 119. 

Sulphate, 120. 

Sulphide, 121. 

Fuming Sulphuric Acid, 38, 39. 
Furfural, 102. 

Furfurol, 102. 

Gallein, 103. 

Liquid, 103. 

Glycerin 103, 104. 

Sp. Gr. 1.250, 103. 

Sp. Gr. 1.23, 104. 

Glycerol, 103, 104. 

Guaiacin, according to Schmitt, 105. 
Gypsum, 86. 

Hematein, 105. 

Hematoxylin, 106. 

Hide Powder, 106. 

Hydriodic Acid, 9, 10. 

Hydrochloric Acid, 12,14, 15. See 
Preliminary Note. 

Hydrogen Dioxide, 107. 

Peroxide, 30per cent, 107. 
Sulphide Water, 109. 
Hydroxylamine Hydrochloride, 109. 

Indigo, 110, 111. 

Blue, 111. 

Synthetic, 110. 

Vegetable, 111. 

Indigo tin, 111. 
lodeosin, 112. 

Iodic Anhydride, 18. 

Iodine, 113. 

Pentoxide, 18. 

Resublimed, 113. 

Water, 114, 

Iron, 114, 115, 117. 


Iron and Ammonium Sulphate, Fer¬ 
ric, 122. 

and Ammonium Sulphate, Fer¬ 
rous, 123. 
by Hydrogen, 115. 

Chloride, Ferric, 118. 

Ferric, Solution, 119. 
Ferrous, 119. 

Powder, 117. 

Reduced, 115. 

Sulphate, Ferrous, 120. 
Sulphide, 121. 

Wire, 114. 

Kassner^s Mixture, 143. 

Lacmoid, 124. 

Lead Acetate, 125. 

Chromate, 126. 

Dioxide, 126, 128. 

Oxide, Brown, 126, 128. 

Brown, Free from Man¬ 
ganese, 126. 

Brown, for Dennstedt^s 
Analysis, 128. 

Yellow, 129. 

Peroxide, 126, 128. 

Subacetate Solution, 130. 
Superoxide, 126, 128. 

Lime, 83. 

Chlorinated, 130. 

Slaked, 82. 

Sulphurated, 87. 

Water, 131. 

Litharge, 129. 

Litmus, 131. 

Magnesia, 134, 136. ^ 

Magnesium and Ammonium Chlo¬ 
ride, 137. 

Carbonate, 132. 

Chloride, 133. 

Oxide, 134, 136. 

Free from Sulphates, 136. 
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Magnesium Sulphate, 136. 
Manganese Chloride, 137. 

Dioxide, 138. 

Peroxide, 138. 

Sulphate, 139. 

Superoxide, 138. 

Manganous Chloride, 137. 

Sulphate, 139. 

Marignac’s Salt, 180. 

Marsh Apparatus. See Preliminary 
Note. 

Mercuric Chloride, 140. 

Oxide, 141, 

Potassium Iodide, 142. 
Mercurous Nitrate, 141. 

Mercury, 140. 

and Potassium Iodide, 142. 
Bijshloride, 140. 

Nitrate, 141. 

Oxide, Red and Yellow, 141. 
Metadiamino benzene Hydrochlo¬ 

ride, 142. 

Metaphenylenediamine Hydrochlo¬ 
ride, 142. 

Metaphosphoric Acid, 29. 

Methyl Alcohol, 48. 

Orange, 143. 

Microcosmic Salt, 223. 

Mixture, Kassner’s, 143. 

Mohr's Salt, 123. 

Molybdic Anhydride, 18. 

Monol)asic Calcium Phosphate, 85. 
Monocalcium Phosphate, 85. 

Nitric Acid, 20, 21, 22. See Pre¬ 
liminary Note. 

Nitrobenzaldehyde, Ortho, 143. 
Nitron, 144. 

Nitrophenol, Ortho, 144. 

Para, 144. 

Nitrosobetanaphthol, 145. 

Orthonitrobenzaldehyde, 143. 
Orthonitrophenol, 144. 


Palladium, 145. 

and Sodium Chloride, 146. 
Chloride, 146. 

Nitrate, 146. 

Palladous Chloride, 146. 

Nitrate, 146. 

Paradiaminodiphenyl, 73. 
Paranitrophenol, 144. 

Perhydrol, 107. 

Petroleum Ether, 74. 
Phenacetolin, 146. 
Phenolphthalein, 147. 
Phenylhydrazine, 147. 
Phloroglucin, 148. 

Phosphoric Acid, 26, 28, 29. 

Anhydride, 29. 

Phosphorous Pentoxide, 29. 
Piano Wire, 114. 

Platinic Chloride, 149. 

Platinum, 148. 

Chloride, 149. 

Potassium Acetate Solution, 150. 
Acid Pyroantimonate, 151. 
Acid Sulphate, 155. 

Acid Sulphite, 155. 

Acid Tartrate, 156. 
and Cadmium Iodide, 78. 
and Sodium Tartrate, 184. 
Antimonate, 151. 
Bicarbonate, 151. 
Bichromate, 164. 

Biniodate, 153. 

Bisulphate, 155. 

Bisulphite, 155. 

Bitartrate, 156. 

Bromate, 158. 

Bromide, 158. 

Carbonate, 159. 

Solution, 161. 
Chlorate, 161. 

Chloride, 162. 

Chromate, 163. 

Chromate, Yellow, 163. 
Cyanide, 164. 
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PotaHHium DichrornaUs MH. 
K<»rri(’yauHUs Hi5. 

Korr(>cyani<lo, 10(K 
llydraio, !U7, lOH, I/O, IH. 
IlydroHulpluMc, lH,*i 
Uydroxitlts 107, lOH, 170, 
171. 

lOH. 

Ourilifd, 171. 

Vxmiml Oy Xlm« 
h<»l, 170. 

H<»lutic)nH, 172. 
lotlata, 173. < 
lodida, 173, 175. 

N mitral, 175. 

Nitrate, 175. 

Nitrite, 170. 

Oxalate, Neutral, 177. 
Piu’ehlerate, 178. 

Penuanpumtis 170, 1811. 
Pt^rruangaiiute, l'’n‘e from 8ul 
phateM, IHO. 

Staiuuwulphate, IHO. 

Hulphate, IHl. 

Hulfdiide, IHl. 

Helutien, IHl. 
Hulpheryanate. IH2. 
Hulphy<lra(e, 1H3. 

'retraoxalate, 1H3. 
d'hicu’yaimte, IH2. 

Primary Oalciuin PheHplmte, Hfi. 
Pruasiate ol‘ Ptitaali, Ped, 105. 

Vellmv, 100. 

Pyn»p;allel, 1H5. 

Pyr/ihiMite, I3H. 

lied PruH«iate of Potanh, 105. 
Htnlueed Iron, 115. 

U(*Hulu<^ UiiweighaOle. Prtt= 

limiuary Note, 

UeHoreio, 1H5. 

Uewu'eltiol, IH5, 

Blue, 124. 

RoehelU^Salt, IH4. 


Heluff’i^ Iiea|.^mit, 03. 

Heeondary Pideiuiii Piumpliate, H-L 
Hmliurn Pleeipliiite. 217. 
Heiguette Half, tHl. 

Hilver, IHO. 

Nitmte, IHll 
Ntfrtfe, Ih7, 

Hlaketl Lime, H2. 

Sotia Lime, 2flH, 200. 

Sotliimi, IHH, 

Aeetide, lH!.t 
Aritl Hulphate. 102. 

Ariil HulptiOe, 102. 

Auiidgiim, lH!t, 
and Amuiomutu 
223 

iiml Potmeaum rarliomite, 
223. 

BiLtuate, 103, tOI, 

Hiearl»oiiiite, BMt 
liiMsIpliiOe, 102 
BiHulphde. t02 
Bomte. 103, lOL 105, mi 
P'uie'U, raleitieiL 105 
t3yplid'*'n |0'l. 
Lufseil, 100 

Bromide. B»0 
Parlmrnite, lOT, mi 2f«i 

Aiihydroii^^, 2WI. 

< 3yd lilt, to I, 
llrieiL imi. 

: Cldoride, 21MI, 2tll 

Fipif'il 201 

Ityiiride, 202. 201, 2tl5 
Ilyilpiwtle. 202. 2ilL 2fL* 

from Htrnhmu, 202 
Piirifirtl, 2115 
Ptirtfieil t^y Alt'll • 
IioL ;!iii 
H*4utsoii*i, 2fiT 
Holulioii L 2117 
Htiltifiott 11, 2fl7 

H-olutitifi ItL 211/ 
ttilli Little/iOH'. 2ifO 
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Sodium Hydroxide, with Lime, from 
Iceland Spar, 
209. 

Hyposulphite, 221. 

Nitrate, 209. 

Nitrite, 211, 212. 

Free from Potassium, 
212 . 

Nitroferricyanide, 212, 
Nitroprusside, 212. 

Oxalate, 213. 

Palladous Chloride, 146. 
Peroxide, 215. 

Phosphate, 217. 

Secondary, 217. 
Pyrophosphate, 218. 

Sulphate, 219. 

Sulphide, 219. 

Solution, 220. 
Sulphite Crystals, 221. 

Dried, 221. 
Superoxide, 215. 

Tetraborate, 193, 194. 
Thiosulphate, 221. 

Tungstate, 222. 

Wolframate, 222. 

Solution Ammonium Citrate, 55. 

Dithiocarbo- 
nate, 56. 
Sulphide, 62. 
Sulphydrate, 
62 

Thioacetate, 

63. 

Barium Hydroxide, 71. 
Cadmium Borotungstate, 78. 
Calcium Hydroxide, 131. 
Caustic Soda, 207. 

Ferric Chloride, 119. 

Hydrogen Peroxide, 107. ^ 

Iron Chloride, Ferric, 119. 
Lead Subacetate, 130. 
Potassium Acetate, 150. 

Carbonate, 161. 


Solution Potassium Hydroxide, 172. 
Sulphide, 181. 
Sodium Hydroxide I, 207. 
Hydroxide II, 207. 
Hydroxide III, 207. 
Sulphide, 220. 
Stannous Chloride, 226. 

Zinc Iodide-Starch, 234. 
SOrensen^s Oxalate, 213. 

Specific Gravities. See Preliminary 
Note. 

Stannous Chloride, 225. 

Sulphurated Lpne, 87. 

Sulphuric Acid, 34, 36, 37. 

Anhydride, 37. 

Sulphur Trioxide, 37. 

Synthetic Indigo, 110. 

Tables, 238, 239, 240, 241. 
of Atomic Weights, 238. 
of Equivalents, 238, 239, 240, 
241. 

of Logarithms, 238, 239, 240, 
241. 

Tannin, 42. 

Tertiary Calcium Phosphate, 86. 
Tetraiodofluorescein, 112. 

Thymol, 224. 

Tin, 224. 

Chloride, 225. 

Solution, 226. 

Tribasic Calcium Phosphate, 86. 
Tricalcium Phosphate, 86. 
Trinitrophenol, 31. 

Unweighable Eesidue. See Pre¬ 
liminary Note. 

Uranium Acetate, Free from So¬ 
dium, 227. 

Nitrate, 228. 

Uranyl Acetate, 227. 

Nitrate, 228. 


Vegetable Indigo, 111. 
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WaUsr, Ammonm, r>0, 52. 

Pr<*iiuunary N<>U\ 
10 jH^r coul, 52. 

20 \mv mit , 51. 

2H p(?r fHii, 50. 
(!t>nrcut mttHl 51. 
Hlrongt^r, 50. 
liaryta, 71. 

Hroiniiui, 77. 

C’hlorimn 00. 

DiHtilltMl, 220. 

Uydrogtm Hulplu<lt5 
Icwliaa, IM. 

Liiius UU. 

Htrongor Attunouia, 50. 

WeightH Attiinie, 2:iH. Hihi Tre 
limiimry Note. 


Xylahiitn 

Vf’lhnv Pofiiwaujn 01*1 

<»1 Mill, 

y5m%2:io* 2:11. 2:12 

Oiiha'iOe, 251. 

It'Miit «5I2 

Ptve Iritii* 8iil|iiiiir. 

l1inn|»|p»ri^H. iittil irisii,2*tM- 
in’iirly 

ti'Hii. 251 

Htarrh Hiiliilina* 251, 
f Halts 2:ir, 

Hull that 1 % 2511. 


